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Proceedings 
LINOIS UNIVERSITY 
Technology Education: 
A Concept in Transition 
by Donald P. Laud a 
The purpose of this conference is not to seek approbation in the discipline. As 
you well know, our discipline is far from reaching agreement in its philosophy 
or demonstrated actions. As I see it, this conference can aid in the process of 
convergence as we seek new directions for helping students of all ages. 
It would be rather naive of me to think that our profession has settled on the 
study of technology as its discipline base . . There are those that feel the industrial 
arts profession, as presented in the literature, at professional meetings, and in 
textbook revisions, belongs in the Flat Earth Society. There are those who feel 
change is not necessary while others thrive on the McDonald's philosophy, that 
is, seeking fast service. These people cannot wait for change, while their ob-
sessive behavior makes the "old guard" uneasy and skeptical. 
Thank goodness we are all professional enough to admit that there might be 
alternate routes to reach certain objectives. This reminds me of the three stores 
at the mall which were next to each other and all of which specialized in men's 
clothing. With inflation hurting their busi'ness, the proprietors turned to new 
marketing strategies. The store on the left put out a sign which said, "Lowest 
prices in town." Not to be outdone the owner on the right put out a sign which 
said, "Best service in town." The entrepenueur in themiddle immediately put up 
a sign which said, "Main entrance." Yes, there are many roads to success. 
Three persons who were 100 years old, were asked how they managed to live 
so long. "Never smoke, drink alcohol, swear, chase women, and get plenty o( 
sleep," replied the first person. The second person took a different view. He 
stated, "Eat, drink, smoke, chase women, and sleep on occasion and you can 
live to be 100." The researcher turned to the third person and said, "And which 
theory do you subscribe to?" "Neither, the man replied, just inhale and 
exhale-inhale and exhale. Just keep doing that and you can live forever." So 
my message tonight is based on the theory that you keep on breathing. 
Last fall I had the unique opportunity of attending a meeting of the Royal 
Scottish Society for the Promotion of Science and Technology in Edinburgh, 
Scotland. This society has been meeting for many decades, sharing ideas, and 
engaging in dialogue on science and technology. What impressed me most, 
other than the grandeur of meeting in the Royal Scottish Museum, was the fact 
that 125 years ago, George Wilson, Professor of Technology at the University 
of Edinb~rgh, gave his inaugural address to celebrate receiving a chair in 
Technology. The title of this address on November 7, 1855, What · is 
Technology? Since attending a lecture of a similar nature at the museum, I have 
read Mr. Wilson's lecture with considerable interest. I now know why it received 
such acclaim and a standing ovation, in spite of its 90 minute length. 
_ It is noteworthy that we realize that this wasn't the first chair given in the 
study of technology. The Germans had several many years before. The ones at 
Giessen and Munich are cited the most. The Germans considered technology to 
be a branch of knowledge and rewarded those involved in serious study. 
In a paper entitled, Technological Literacy Through Industrial Arts, 
presented to the AVA, I tra~ed the term technology to its first usage in 1615. 
Wilson, in his inaugural, refers to several dictionaries which utilized the term in 
a fashion that met his philosophy. Crabb's Universal Dictionary (1823) defined 
technology as: A description of arts, especially those which are mechanical. 
Webster's Dictionary (1853) defined it as (1) a description of arts, or a treatise 
of the arts, and (2) an explanation of the terms of the arts. These definitions do 
not refer to art in a singular form a~ Knapp did when using a literal translation 
of the Greek derivation of the term. But let's leave that argument to the Greek 
scholars. What is important is that Wilson used technology to imply the science, 
or doctrine, or philosophy, or theory of arts. Its (technology) object is not the 
art itself, but the principles which guide or underlie it. It is through these 
principles that the human achieves the means for survival in a natural and/ or 
man-made environment. 
To understand the reference to the arts, please allow me to discuss the first 
dissyllable of the word technology. The word (Technes) is held to signify useful, 
utilitarian, economic, or industrial art. Wilson goes on to build a case stating 
that the fine arts are not included in this definition because they are the useless. 
arts, that.is they do not contribute to the survival of the human race. They are 
not indispensable. Wilson spends a great deal of time with that issue. In-
Dr. Donald P. Lauda 
terestingly enough, Wilson refers to the useful arts as the industrial arts. Keep ih 
mind that the first dissyllable technes (the principle or method employed in 
making things) implies that the key concept is not the art itself but in the means 
of achievement, and the meaning assigned to it by humans. It is the meaning 
that we assign to elements of our environment that constitutes culture. Until we, 
consciously do that, we are cultural voids. 
By now you are tired of hearing me cite evidence to support -the notion that 
the human struggled with limited physical and mental processes to adapt in a 
hostile environment. But this point is essential to any discussion of technology 
as a discipline base. Starting as a naked, hungry, thristy entity, the human was 
forced to generate contrivances to aid in survival. This action separates us from 
other animals. Other animals rely on instinct. Their commitment is to the 
present, they are oblivious to the part, and indifferent to the future. These 
animals are born with their tools while humans create their own. No monkey, 
even though they have one set of hands more than you do, has ever attempted 
the pyrotechnic act of fire-making. 
Studies (Line, 1977) in archeology, ethnography, and history repeatedly 
reveal that the pattern of using technical means is indigenous in all societies. I 
refer to the five enthological types: hunters and gatherers, pastoralists, hor-
ticulturalists, agriculturalists, industrial. It is most _assuredly essential to the 
post-industrial society as well. Ethnology began as a branch of sociology with a 
strong bias towards studying social institutions. However, after studying some 
2,000 tribes (essentially all on earth) the collective opinion moved away from 
classifications through purely social forms to one that might be called 
technosocial or sociotechnical. Current researchers in arechology have ample 
evidence to prove that the human body and mind were/are strongly influenced 
by the use of sociotechnical systems. As we move deeper into the post-industrial 
(Continued on page 2) 
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society, it is not the technical means that determine our survival but the alter-
native sociotechnical systems that we consider and ultimately implement. 
Therefore, .I agree with Kline (1977) that considering technology solely as ap-
plied science is not only weak semantics, but erroneous logic. 
If we leap frog from primitive· society to our first centennial (1876) we see 
evidence of a science-based technology. At this centennial was a symbol of 
grandeur which was a warning of what was to come. U.S. Grant unveiled a 700 
ton stram engine known as the Corliss Engine, spending 2,500 hp to 14 acres of 
printing presses, spinning machines, typecasters, and other machines in 50 acres 
of buildings. In spite of this formidable technical means, we know that society 
was ordered labor intensive, without mass communication, and transportation 
systems. Th~ population was small and natural resources were abundant. 
It is this era that left us with the notion that work is synonomous with paid 
employment. The prodution of goods and services removed people from direct 
contact with an end product while requ,iring a fraction of their capabilities. 
Frederick Taylor (1911) wrote that "Man has been first, in the future the system 
must be first." Human fulfillment became defineable via a cost benefit-analysis, 
a marked division of labor was established, and work became defined as a job, 
work as a moral imperative was shaken to its existential roots. The cultural 
equation and the educational equation focused on things. It was in this context 
that industrial education was born, although with different descriptors. Perhaps 
it is this point in history that spawned our discipline. For that time in history 
such programs may have been appropriate, but today if they appear in the same 
mode, must be considered a mutation of cultural reality. 
Today we are in a post-industrial society characterized by totally new 
descriptors. Present cultural reality demands new forms of content and in-
structional strategies, there was a time when some economists (and some still 
do) thoLght it was impossible to have a larger sector of the economy involved in 
the services than in production. The classical assumption was that only 
manufacturing produced wealth. That assumption is as false as the physiocrats 
of 200 years ago who thought that only land produced wealth. In the past 
economists referred to land, labor and capital. Today we have to add knowledge 
to that list. Knowledge, that is organized information, expressed as new 
technology or organizational capacity, displaces land, labor and capital in the 
post-industrial world. We are all information operatives, that is people who 
create information transmit information. Each of us in this room certainly fall 
into one of those c~tegories. It seems impractical to get caught up in a one-sided 
polemic for or against a specific definition of tec:mology, but let me re-cap this 
discourse utilizing the original Greek derivation of their term: 
The .first dissyllable techno refers to technes or as we will us it, and the 
technical means. The second dissyllable logos refers to the systematic definition 
of the rational principles upon which all processes employed in the arts are 
based. Therefore, technology is the science of the arts or a discourse or 
dissertation on these. This approach is consistent with similar composite Greek 
words such as theology denoting the science of ways and works of a supreme 
being, or geology which represents the science of the physical earth. 
Inherent in the term concept are: 
1. Technical means 
2. Means to create technics 
3. Sociotechnical systems 
The term technology conveys a message far beyond the breadth and depth 
assigned to it by each of us. It connotes a study of the essential contrivances of 
humans which perpetuate the human race. It carries with it phenomenal 
responsibility and potential for whatever type of life we deem appropriate. No 
one can deny that these technical means are a primary determinant of cultural 
change. Children are born into a society characterized as a high-technology 
society. Institutions have been designed to interpret that culture to them and 
hopefully to help them become contributing members to the future of our finite 
planet. One option that these institutions can take is to insulate humans from 
reality. I doubt any person in this room would refute the statement that 
education is designed to interpret cultural reality to students. 
There are those in educational systems today, not just in this country, but also 
in Canada; Germany, and England who subscribe to a study of technology as 
their discipline base. Their rationale is simple: interpret those activities or 
portions of human history that have stood the test of time and that will carry us 
into the future. Therefore, a study of the technical means to advance all 
societies is valid, future-oriented, capable of achievement, and difficult to 
disregard. The advocates of such thinking have not taken the position that 
industrial arts education is perverse or inert. They simply do not want to remain 
in the rigidities of a craft society-and some even make a case for avoiding the 
rigidities of the industrial society. Sometimes it takes such advocates a long time 
to realize that history doesn't take sharp corners, but at the same time they feel 
that we change or simply fade into the archives of American education. 
In essense this camp is saying that the study of technology should be our 
discipline base. Their . rationale is simple: help students to understand their 
cultural heritage as perpetuated through technical means. 
It appears that our discipline has been in three major camps. Not manual arts, 
manual training, and industrial arts. I refer to: 
1. Technical skill education 
2. American industry education 
3. Technology education 
If you choose to work in a craft oriented educational system, you identify 
with number one (technical skill education). And this is not all bad although 
severely limited in terms of human adaptation to a changing world. If you 
choose to limit yourself.to a study of industry you can choose the second option. 
This will give you just that, a view of American industry. 
If you choose the latter, you move into the next hallmark of our 
discipline-technology education. With this model you study culture from the 
perspective of the basic human surival activities. Those activities that helped 
early man to face the four horsemen of apocalypse (food, fire~ famine, and 
pestilence). Those activities that help today's and tomorrow's citizens cope with 
finite resources, rapid change, new social systems, and the inherent positive and . 
--negative potential of our contrivances. This model subsumes the first two· 
models. It includes tehnical skills because reality included such skills. It at-
tempts to identify materials and processes that represent today and tomorrow. 
At the same time it can (anq should) include a study of our productive enterprise 
since it is a fundamental part of our economic structure. To deny these two 
models would be ridiculous, just as it is ridiculous to allow either to dominate, 
causing people to become technologically dysfunctional. 
AH YES, JUST KEEP BREATHING! 
Many speakers will discuss the three areas that have been identified in our 
discipline as content organizers. Interestingly enough these are consisten· with 
the organizers used by those who study cultures. These are production, com-
munication, and transportation. I look forward to the dialogue on these areas 
of study and will not 'present my preconceived notions about what can be or 
should be. Tonight part of my task is identify "What is" in terms of technology 
education. 
In December of 1979, a questionnaire was mailed to department chairpersons 
soliciting information about their use of content organizers (cluster). Eighty-one 
departments responded and provided useful information. Within these 81 
departments, it was found that 65, or 80% utilize content organize_rs. Table 
number one presents the six clusters most frequently identified. In all, 21 dif-
ferent clusters were presented. 
Table I 
Clusters Utilized by 65 Departments 
CLUSTER DEPARTMENTS 
Communications ..........•.....•.•......•.•.......••.•..... ~· ...•... 49 
Energy /Power .................................•.............•........ 49 
Materials and Processes .............................................. .42 
Transportation ........................................................ 28 
Construction . ~ ................................. • ................ . ..... 22 
Manufacturing ........•••.....•......•..........................•..... 20 
Others .............................................•......•........... 14 
The respondents were asked why they chose their clusters. The responses are 
presented in Table 2. 
Table 2 
Reasons for Choosing Clusters 
REASON ·NUMBER/PERCENT 
Represents study of Industrial Technology ....................... 23/26% 
Represents study of Industrial Arts .......•..........•............ 22/250Jo 
Represents study of Technology .................................. 22/250Jo 
Represents study of American Industry ..................•....... 17 I 190Jo 
Other ...• : ....................................................... 6/50Jo 
The majority, 81.30Jo reported that their faculty feel their clusters are ap-
propriate for their curriculur needs. At the same time, 58.50Jo report that their 
state guide for industrial arts education recommends clusters. In spite of this 
trend towards clustering, only 9.60Jo of the states involved certify their teachers 
in cluster areas. Table 3 presents the options utilized. 
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Applying Technology Education 
in the Public Schools 
by Robert A. Daiber 
The application of technology 
education in the public school is an 
effort to re-align industrial arts 
education in congruence with ac-
celerating technology. It is quite ap-
parent that traditional industrial arts 
programs do not provide students with 
a technical understanding of the 
technological developments which 
have occurred during the past two 
decades, or the knowledge to cope with 
problems which have resulted from 
them. 
To maintain and progress the quality 
of life standards of our society, as well 
as continue making technological 
advancements, a new segment in public 
education is needed to provide students 
with technological literacy. Industrial 
arts education can make a significant 
contribution to educate students about 
technology, if it makes a transition to 
technology-based programs-techno-
logy education. 
EDITORIAL 
What's in a Name? 
by John R. Wright . 
Industrial arts teachers across the nation have been deluged with a buzz 
term during the past few years. It's called Technology Education and it is 
being used in so many different ways that it is confusing to both the neophyte 
and experienced teacher. 
But is it new or just another term for curriculum liberals to tag on old 
programs with facelift changes? Is it appropriate for the profession to 
seriously explore such an elusive term? And, is there a major content base 
change associated with the new approach? . 
In th~ past when the United States was basically an agrarian society, the 
emphasis on land grant agricultural schools and education was deemed 
appropriate by the pedagogical leaders of the time. Later, at the turn of the 
twentieth century a call for industrial/vocational education to help students 
explore the industrial arts and prepare for industrial occupations was equally 
appropriate for an industrialized society. But now, in the latter part of the 
twentieth century we find ourselves in a highly technical era where more 
people work in service related occupations, complex communication systems 
provide instant history, and the mechanical/industrial systems of yesterday 
are not capable of competing with the electronic/industrial systems of today 
and tomorrow. We live in a technological society today and our new 
responsibility should be centered around the goal of providing technological 
literacy by introducing our students to the world of technology and its 
complex relationship to humankind. 
This concept is not really new as Warner and Olsen reported their findings 
and support for technology-based programs thirty years ago. A surge in the 
sixtie~ f~r industrial technology-based programs led to a scholarly 
exammat10n of the term Technology Education at the 1970 American In-
dustrial Arts Association conference. It seemed the thrust was there and 
proposals for content and name changes began to appear. But federal 
funding. dried up and the Commissioner of Education, Sydney Marland, was 
promotmg a new term called career education with appropriate channels for 
funding through vocational education. Industrial arts teachers who had 
always been in the business of introducing their students to careers and 
occupations answered Marland's call for career orientation and began to 
concentrate on meeting curriculum guidelines for career and pre-vocational 
education. 
Now, ten years later that term, Technology Education, is prevalent again. 
We are currently still unsure of the precise definition and scope of 
Technology Education and we still lack the necessary funding to promote the 
research to help develop it. Most of us believe that technological literacy for 
kids is indee~ an admirable goal for industrial arts programs. We apparently 
also have widespread agreement that the transition from a craft oriented 
focus to a highly technological approach will require new content which is 
co~ceptually baseq, _activity centered, and future oriented, encompassing 
umque problem solvmg experiences for all students. Beyond such common 
ground are a variety of ideas, opinions, and proposals for the study of 
technology. 
That is what Symposium '80 was all about. Symposium '80 represented an 
attempt to bring together a group of teacher educators and public school 
teacher_s who have been actively researching, writing, experimenting, .or 
proposmg technology-based curricula for the purpose of discussing the 
central issues facing technology-based programs in the future. 
· Jt is important that our profession continue to grow and keep its com-
munication channels open. We need to discuss key issues without the in-
fluence of vendors, publishers, ana other special interest groups. We need to 
continue professional dialogue that is in the best interests of the students and 
parents that we serve. Symposium '80 was designed to be an academic 
function, an exchange of ideas, and scholarly _professional dialogue con-
cerning a very timely topic. 
The proceedings that are published in this special edition format are the 
authors' ideas and perceptions concerning selected topics. We would have 
liked to have been able to print the exchanges that occurred during the special 
interest sessions, but that of course, was beyond our resources. The success 
of any symposium is based on the exploring and sharing of ideas. We hope 
that Symposium '80 will help our profession move into the eighties with 
renewed interest, strength, and committment towards the promise of 
technology-based education for industrial arts. 
The Transformation 
and Implementation 
The transformation of industrial arts 
to technology education in the public 
school £an become possible only if the 
classroom teacher accepts the 
challenge. To wait for the change to 
occur as a result of graduates from 
technology-based teacher education 
programs at the college or university 
level is not the total answer to the 
immediate need. An effort by ex-
perienced school teachers to investigate 
the nature of technology and the 
change-over process is also necessary. 
At first, the traditional industrial 
arts teacher may be awed by trying to 
come to grips with the entire gestalt of 
technology and be totally turned off. 
Perhaps clarifying what technology is, 
the mission of industrial arts to in-
terpret technology for educational 
purposes, and the differences between 
industrial arts and technology 
education will make the classroom 
teacher more at ease to deal with 
technology as subject matter for public 
education. 
Technology may be defined as: 
A process undertaken in all cultures (a 
universal) which involves systematic 
application of orgpnized knowledge 
(synthesis) and tangibles (tools and 
materials) for the extension of human 
facilities that are restricted as a result 
of the evolutionary process. (Pytlik, 
Lauda, Johnson, 1978, p. 6) 
This definition implies that the study 
of technology would involve an in-
vestigation of the process (technology) 
and how it affects society. 
Industrial arts teachers may see 
traces of evidence that traditional 
industrial arts programs are in-
terrelated to the study of technology in 
that they have tried to provide students 
with knowledge concerning the use of 
tools and materials. However, in-
dustrial arts ·programs have not kept 
abreast with technological change. The 
tools, materials, and processes which 
have been taught are to a minimal 
degree relevant to modern technology. 
As indicated by Lux: 
In the era when we began teaching 
drawing, metalworking, and wood-
working, the Wright brothers were 
developing a box-like, flimsy airplane. 
Today we have the 747. Must we still 
settle for traditional industrial arts. 
(Lux, 1978,p. 190) 
Our mission as industrial arts 
teachers is to make our subject 
material congruent with the present 
stage of technology, and provide 
students with an awareness of how 
technology affects society. This type of 
educational content is necessary in 
order to formulate solutions for 
present technological problems, as well 
as promote the development of new 
technology. In other words, we need to 
develop "knowledgeable individuals 
who understand technological systems 
and how they perform." (DeVore, 
1980, p.2) 
With this introduction to the study 
of technology, we can address the issue 
regarding: What is the difference 
between technology education and 
industrial arts at the public school 
level? 
Gordon 0. Wilbur and Norman C. 
·Pendered (1967, p. 2) defined in-
dustrial arts as education about in-
dustry and "the problems resulting 
from the industrial and technological 
nature of society". In a similar format, 
the proponents- of technology 
education, DeVore (1968), Lauda 
(1976), et. al. view technology 
education as t.he study of technology 
and the social-cultural implications 
related to it. A distinct difference is 
quite apparent between the two. In-
dustrial arts focuses upon the social 
institution, industry, where ·as 
technology education is concerned with 
humankind's relation to the total 
technological environment. 
Technology education may be 
formally defined as: 
The development of knowledge 
concerning the use of tools and the 
consequence of their use by members 
of a society to become and remain 
functionally literate in their en-
vironment. (Daiber, 1979, p. 40) 
A second difference which is evident 
concerns a contrast in structure and 
content of programs. Industrial arts 
programs have been traditionally 
constructed around drawing, 
metalworking, woodworking, .and 
electricity I electronics. Within these 
categories, industrial arts teachers have 
placed an emphasis on pre-vocational 
skill development, arts and craft skills, 
and interpretation of industry as 
subject matter for their course of 
study. (Ritz, Ttocki, and Wright, 1975, 
p. 4) In 5ieveloping and applying 
technology education programs in the 
public school, DeVore (1963) and 
others have suggested to structure 
technology-based curriculum around 
three technical areas: 
1. Production Technology - the sum 
total of those physical and intellectual 
processes involved in the sequence of 
converting data, labor, materials, tools 
and capital into goods, information 
and services for human needs and/or 
wants. (Pinder and Ritz, 1977, p. 1 0) 
2. Communication Technology - the 
study of the. extensions of humankind 
used for the transfer of information 
from a source to a destination by the 
manipulation of signals through a 
channel. (Maughan and .Ritz, 1978, p. 
24) 
3. Transportation Technology - the 
study of the technical, social, and 
cult~ral aspects of moving goods, 
services and people from one point to 
another. (Ritz, Trocki, Wright, 1975, 
p. 17) 
A fourth area which is commonly 
mentioned in technology education 
models is energy/power. This area may 
function independently in a program 
by providing learning units which 
involve the investigation of present, 
alternative; and futuristic energy 
systems; or interrelate as a part of the 
other technical areas. It is common 
knowledge that energy is necessary for 
the production of goods and services, 
communication networks, and 
transportation systems. 
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The content-base of technology 
education is derived from the technical 
and social-cultural elements of 
technology. McCrory (1979, p. 16) has 
identified the elements .of technology 
to be humans, information, energy, 
tools, processes, and materials. He 
explains that in all instances of 
technology, "humans use information 
to put energy to work through the use 
of tools and processes, thereby 
changing materials to satisfy human 
needs and wants." An understanding 
of these elements may be transformed 
into technology-based educational 
programs by allowing students to 
engage in activities involving these six 
elements. 
The nature of class activities depicts 
a third underlying difference between 
industrial arts and . technology 
education in the public school. In-
dustrial arts has utilized the project 
method of instruction to a large extent 
as the center of class activities. Project 
activities have involved hobby-craft 
orienteci interests, individual tasks, and 
technical skills. Technology education 
also uses projects and other hands-on 
activities for instructional purposes, 
but in a new perspective and dimen-
sion. Activities for technology 
education focus upon learning ex-
periences which may involve in-
dividual, group, or interdisciplinary 
participation, experimentation, 
decision-making, and problem-solving. 
Other laboratory activities in which 
students acquire psychomotor and 
cognitive skills may reflect industry, 
society, science, or technology. These 
activities are mutually related to 
production, communication, tran-
sportation, or energy/power. 
Despite the differences between 
industrial arts and technology 
education, they are likewise similar in 
that both movements were developed 
for the general education of society at a 
time when it was making a crucial shift 
in its development. As industrial arts 
was initiated in public education 
b.ecause of industrialization; 
technology education has been 
proposed to be implemented in the 
public scho_ol to provide education in a 
culture dominated by technology. Both 
movements illustrate a concern to 
provide members of society with 
survival skills to maintain functional 
literacy in their environment. 
Since literacy is the key issue, the 
question may be asked: How can we 
improve the technological literacy level 
of all students in the general 
curriculum? · 
As we address the need to provide 
for technological literacy in the general 
curriculum, we may begain by 
establishing a student awareness of 
technology. Such an awareness would 
involve a social-cultural and technical 
realization. 
Through making students socially 
and technically aware of technology, 
they will come to understand what 
technology is, how it affects them, and 
how they can utilize technology ap-
propriately. Likewise, students will 
become knowledgeable of: 
1. past, present, and future 
technological developments; 
2. the causes and effects of 
technological change; 
3. the need for technological 
assessment; and 
4. the reason for technological 
forecasts. 
This information may be presented 
to students in technology education 
programs through readings, films, 
discussions, and oth~r academic en-
Public School Technology Symposium '80 
deavors as well as laboratory ex-
periences. 
Applying Technology Education 
in the Public Schools . 
Technological literacy may be 
further developed by allowing the 
study of tectmology to become more a 
part of the total school curriculum. 
Lauda (1979, p. 29) has indicated, 
"The study of technology is multi-
disciplinary and interrelated. N.o single 
discipline is untouched by the realitites 
of technological change." Therefore, 
other academic areas such as 
agriculture, history, mathematics, 
social studies, science, etc. can provide 
assistance in developing technological 
literacy for students. For example, an 
activity may take place between 
technology education and agriculture 
education. Students in technology 
education utilize their knowledge of 
tools, materials, and solar energy to 
construct a solar collector which will be 
applied to a grain drying system 
developed by agricultural students. 
The outcomes of such learning units 
allow students to gain a broader view 
of the other forms of technology 
(medical, agricultural, computer, etc.). 
In essence, the development of 
technological literacy may be perceived 
as the focal point of general education 
during the technological era. 
Conculsion 
The implementation of technology 
education programs in public schools 
can contribute significantly in 
providing students with an awareness 
of technology. The knowledge students 
acquire through such programs will 
enhance their technological literacy 
and provide them with the abilities to 
cope with the technological change. 
Students can then better understand 
the nature of their culture and con-
tribute to the progression of their 
society. 
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by Philip J. Jenks 
The term industrial arts can be 
traced as far back as 1882, when · John 
Clark, reporting to a committee of 
seven New England educators headed 
. by the president of the Massachusetts 
Institute of Technology used the term 
when describing a new course for 
grammar and high schools for the 
development of fundamental skills, 
both physical and mental. (Bonser, 
1934, p. 239) Industrial arts went 
through a considerable amount of 
refinement over the next few decades 
until Frederick Bonser and Lois 
Mossman gave the term, industrial arts 
meaning and substance with their 
definition. Only ten years after the 
Bonser, Mossman definition, Charles 
Bennett wrote that a large proportion 
of the industrial arts programs across 
the nation will fall far short of the 
Bonser definition and that some "new 
idea or some next step" is needed in the 
profession. (Bennett, 1934, p. 240) 
This paper centers around the 
philosophical underpinnings and 
implementation of the next step, 
technology education. 
Industrial arts and technology 
education both deal with education 
about the technologies. However, by 
utilizing the modifier, "industrial", 
industrial arts is limited to the study of 
industry and its supporting 
technologies. Bonser and Mossnian 
defined industrial arts as: 
The study of the changes made by man 
in forms of materials to increase their 
values, and the problems of life related 
to these changes. (Bonser and 
Mossman, 1923, p. 5) 
It was the intent of Bonser to study. 
the social-economic values of industry, 
not isolated segments or parts of in-
dustry. In reality over the first one half 
century industrial arts has evolved 
influenced by practice rather than the 
principles proposed by Bonser and 
Mossman. (Olson, 1969, p. 5) Upon 
examination of a typical industrial arts 
program one of the major consistencies 
is the systematic division of industry 
into woods, graphic arts, metals, 
electronics, etc. . .Projects have been 
developed within these areas to in-
crease both student interest and 
technical proficiency with a 
relationship to industrial occupations. 
Remember, the formal definition 
proposed by Bonser and Mossman 
emphasized the changing of materials 
by man and the problems of life related 
to these changes. In actuality the in-
dustrial arts profession has con-
centrated upon the first segment of the 
definition, the practice or project and 
in most instances shied away from the · 
second part, the societal effects. 
Therefore the consequences of the 
division of industry into the seven main 
areas and the move away from 
studying the effects of industry has 
destroyed the entire concept of the 
Bonser, Mossman definition. 
Since the conception of the in-
dustrial arts· profession we have clung 
to our technical proficiency, our 
projects, our occupational awareness, 
as our rock which has resulted in the 
transformation of industrial arts into 
pre-vocational education. (Olson, 
1969, p. 5) Instead of teaching about 
industry, and its effects, through the 
use of projects the profession has been 
. C~edit . . trying to prepare students for a work 
Robert A . Datber ts an Industnal Educatwn roly in industry. Whether we want to 
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century industrial arts has been based 
upon the concept of work and the 
preparation for work in industry. 
(Lauda, 1970, p. 18) Faced with highly 
advanced technologies and an ever-
changing society, the question can be 
asked, can industrial arts, with its 
emphasis upon technical profic;iency 
and occupational awareness 
adequately prepare students for a 
rewarding life in the future, or is there 
a better approach, an approach which 
reflects the needs of today's and 
tomorrow's society. 
Since the American culture is in-
tensely technological, it is only logical 
that the primary function of industrial 
arts is to prepare students for life in 
this technological culture. (Olson, 
1974, p. 36) For the past fifty years it 
was fine for the profession to survive in 
the post-industrial society it is· im-
perative that we teach students about 
technology and technology's effect 
upon society. As Lauda has stated: 
It is fine to interpret industry to the 
student, but what is really needed is to 
interpret society from a technological 
standpoint and most of all, understand 
how technology affects man. (Lauda, 
1969, p. 33) 
The philosophy behind the 
technology education movement first 
surfaced in the early sixties in Delmar 
Olson's book, Industrial Arts and 
Technology. Technology education, 
like industrial arts has gone through 
and continues to go through a period 
of refinement and adaptation to meet 
the needs of today' s society. 
Technology education, unlike in-
dustrial arts does not use a modifier 
(e.g. industrial technology) and 
chooses to study technology in its 
entirety. Technology education can be 
defined as the study of technology and 
its relationship to man and his en-
vironment in the past, present, and 
future. 
In technology lies our hope for the 
future. (Lauda, 1969, p. 33) With the 
application of appropriate technology 
we can find the solutions to past 
technological mistakes. It stands to 
reason that we teach students about 
technology, providing them with the 
necessary skills to cope in the 
technological future. The objective of 
technology education is to provide 
students with knowledge about 
technology, and the ability to cope 
with technology, therefore providing 
them with technological literacy. 
Implementing technological literacy 
into the public schools will not be an 
easy task. History has shown over the 
past few decades the division within the 
profession and the resistance to 
change. However, if the industrial arts 
profession is to survive into the next 
decade and on, it must change to meet 
the needs of society. 
If technological literacy is to be 
infused into the general school 
curriculum, it will be the responsibility 
of the American Industrial Arts 
Association to take a leadership role 
during the transformation process and 
colleges and universities must adapt to 
meet the demands of a new curriculum. 
No longer can the profession withstand 
so many divisions, all in the name of 
industrial arts education. For the first 
time iri the history of the profession, 
we must unite behind one common 
cause, the implementation of 
(Continued on page 5) 
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The Equipnlentlrap 
by Don W. Shepherd 
It was April 21st, 1967. I was student 
teaching at Belevidere High School in 
northern Illinois, in metals. We were 
gathering in the faculty cafeteria for an 
after school teachers meeting when we 
learned from a frantic student 
knocking at the door that a tornado 
had been sighted heading in our 
direction. When _the tornado had 
passed 30 people had been killed, I'm 
told 17 of them were at the high school. 
We of the industrial arts faculty put 
some of the kids we knew to work 
knocking the hinge pins out of all of 
the school's 76 doors so they could be 
used as stretchers. Others ripped 4'x8' 
sheets of plywood into 2'x8's for the 
same purpose. Some ag kids freed two 
students who were pinned under an 
... Jenks 
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technology education. Listed below are 
a few suggestions to insure the im-
plementation of technology education. · 
1) A sound philosophical base must 
be established upon which the change 
can occur. 
2) Teacher education programs must 
adapt the study of technology, future 
teachers should be generalists in 
technology, and specialists in creative 
· teaching. X Olson, 1967, pp. 54-55) 
3) The profession must always 
concentrate upon needs of the 
students, and not lose sight ~f our 
objectives. 
Delmar Olson wrote of a future 
·dominated by technology almost 
twenty years ago and proposed an 
industrial arts curriculum to reflex 
technology and change. We are now 
living in the future Olson wrote about, 
however the profession does not 
prepare students to cope with 
technology and the future. It is only 
logical that we move into the next 
decade by moving away from the 
industrial age, into the technological 
age with technology eduation. 
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inverted 7 ton bus, with a one ton 
hoist! 
I spent the next few days of my 
student teaching with a scoop shovel in 
hand. Tradesmen came from all over. 
The school was re-roofed and re-glazed 
and re-opened in a week. In that week 
we saw what can be very cruel in 
nature. In· response we saw in 
technology some of the finest examples 
of the creative genius of mankind. 
The event changed my ideas in many 
ways, but the change I shall be ex-
ploring here is a shift in my perception 
of what technology is. In the first part 
of the following I tell a story of 
equipment traps. It is a story of how I 
think industrial arts has given the 
public an impression of technology, 
and of itself, which I personally find 
irksome and demeaning. It is a public 
impression which may ultimately cause 
the elimination of industrial arts in the 
public schools. The second part offers 
a perception of technology which I 
think can ultimately help remove 
industrial arts from the endangered 
species list. 
It is my observation that many 
industrial arts profession~ls have been 
building devices which might be called 
equipment traps for at least the past 
several decades. Although they take a 
long time to build, their construction is 
really quite simple. Here are some of 
the characteristics which have been 
common among the ones I have seen. 
The body of the trap is made of an 
alloy of school administrators, board 
members, teaching colleagues, parents 
and community civic and business 
leaders: The forming of a suitable trap 
body, a task requiring great per-
severance, is accomplished by the 
insistance of the industrial arts faculty 
upon engaging in almost incessant talk 
of equipment. Exhortations of the . 
needs for more equipment, newer 
equipment, more sophisticated 
equipment, and specialized equipment 
are made more pointed by statements 
decrying the alarming obsolescence of 
their equipment when compared to the 
equipment of industry. The trap body 
is made even more durable by in-
terspersing this equipment talk with 
requests for smaller classes and larger 
facilities while citing some relatively 
more favorable conditions at perhaps a 
nearby area career center, community 
college, university, or industrial 
training facility. 
At this point the trap body is 
complete. It consists of all of those 
policy-makers, administrators, voters, 
colleagues and others who have been 
left with the i'mpression through the 
years that industrial arts is inextricably 
dependent upon equipment; modern, 
expensive equipment, and facilities. It 
consists of the notion that industrial 
arts, stripped of its equipment, has 
pitifully little to offer. 
The trigger mechanism is an integral 
and ingenius part of the trap body. 
Most trap builders have thought that it 
was a very good mechanism in that it 
seemed to trap new equipment ef-
ficiently even though the amonnt of 
equipment caught with it may have 
been less than hoped for. But recently a 
few of these trigger mechanisms have 
been tripped ·in a new way, and they 
trapped the trapper not the equipment. 
They have been actuated essentially by 
economic conditions. It has been 
simply a case of no money, no 
equipment, no industrial arts! In-
dustrial arts trapped itself out, not in. 
Many programs have temporarily 
propped the trap door open with 
vocational education or ' special 
education money, but should these 
props fail the traps are still intact ready 
to snap shut. 
This brief story has been my way of 
introducing a perception of technology 
with which industrial arts has been 
closely associated since its inception. In 
this view technology is predominantly 
perceived in what I call a noun sense of 
the term. That is, technology is seen as 
the tools, procedures, and processes of 
industry, industry seen mainly as the 
production and servicing of material 
goods. To the observer industrial arts 
is almost totally machine, equipment, 
product, project, in short, "thing" 
oriented. Technology is viewed as a 
noun, a "thing" to be used to build or 
fix other "things". Technology can be 
hung on a tool panel, or wired to a buss 
bar, or written into a service manual. 
The mention of industrial arts elicits 
images of mainly tools, processes, and 
procedures which require tools. This 
impression is a mirror image of years 
of equipment talk. I believe that this 
viewing of technology as a noun, as an 
artifact, has limited the potential of 
industrial arts in most cases while 
aiding the complete dissolution of 
programs in some. 
A different perception of technology 
should, I believe, be associated with 
technology education. For me, 
technology education springs from a 
perception in which technology is 
viewed as a ve'rb. It is instructive to 
view technology as the mode of 
thought and action by which mankind 
affects change in his many en-
vironments, including the physical 
environments both natural and man-
made, but also incorporating social 
and ideational environments. 
Technology is not merely a body of 
things, concept, or organizational 
techniques. It is also, and perhaps most 
importantly, a process, a verb. 
Mankind technologies. Mankind is the 
subject. In this perspective human 
behavior is central to the study of 
technology. 
The verb · sense of the word 
technology leads to topics of study 
which are organized around some of 
the major pursuits of mankind. In 
other words, technology is seen as a 
human endeavour. The technology 
educator ·speaks of mankind the 
producer, the communicator, and the 
transporter. These three areas are seen 
systemically, each existing in 
reciprocally influencing relationships 
with . / mankind, culture, and en-
vironment. 
Technology when seen as a verb 
provides an anthropocentric per-
spective. It places concerns of and 
about humanity clearly within the 
domain of the study of technology. It 
leads to many cogent arguments from 
Anthropology (Harris '79), (Bernard 
'72), Sociology (Berger et al, '74), 
History (Burke, '78), (Harrison, '73) 
and others, that technology has had, is 
having, and will continue to have 
profound effects upon lifestyle. This 
importance of technology, as being a 
major component of past and present 
culture, and as providing a significant 
. proportion of the force behind culture 
change, lends credence to the study of 
technology as an essential part of 
liberal education. 
The power and the pace of 
technologically induced change appear 
to be outstripping the ability · of 
mankind to deal with it. In working 
toward solutions, the questions of the 
technology educator are asked in terms 
of technology as a dynamic system, 
with mankind as the major actor. In 
this framework the spectrum of 
questions asked is broad and the 
responsibility for action is more clearly 
upon the individual. The noun sense of 
technology seems to limit the spectrum 
of questioning and diminish the felt 
responsibility of the individual. 
My message is simply that 
technology isn't as much "thing" as it 
is the actions of the people. Industrial 
arts has characterized itself as being 
aligned with the limiting sense of the 
term, technology as a noun. 
Technology education might be 
characterized itself as being aligned 
with a broader sense of the term, 
technology as a verb. I believe that the 
future of industrial education, 
whatever we may call it, resides in 
those among us who would become 
students of social and cultural change 
as well as students of things technical. 
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Technology Educ.ation 
and Industrial Arts 
by David L. McCrory 
There is considerable evidence that 
the idea of technology education is 
beginning to catch on. To cite a few 
examples, the recent conference 
programs of the American Industrial 
Arts Association have been including 
more topics relating to technology. 
Likewise, the number of technology-
related journal articles is on the in-
crease. And a number of teacher 
training institutions have in the past 
few years changed the name of their 
industrial arts programs to reflect a 
new orientation toward technology 
education. 
One of the questions being asked in 
the profession today is "how is 
technology education different from 
industrial arts"? This paper addresses 
that question by examining curriculum 
content and instructional activities. In 
addition, five action steps are 
suggested for technology education to 
help improve the technological literacy 
of all students in the general 
curriculum. 
Curriculum Content 
To put it simply, technology 
education focuses on the study of 
concepts and principles of technology, 
while industrial arts is primarily 
concerned with the arts of industry. 
However, if the subtle implications of 
this difference are to understood, one 
must examine the sources from which 
curriculum content is derived. For 
purposes of curriculum development, 
technology may be seen as having three 
conceptual dimensions: the elements, 
the contexts, and the levels of com-
plexity. The · elements of technology 
(Continued on page 6) 
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include humans, materials, tools, 
energy, processes, and information. 
These six· types of elemental activity 
occur within three contests: produc-
tion, transportation, and com-
munication. In the third conceptual 
dimension, there are several levels of 
technological complexity, ranging 
from the simple handcraft activities to 
more sophisticated "high technology" 
examples. 
Curriculum content for technology 
education is derived from the three 
dimensions of technology and is 
translated by the curriculum developer 
into instructional programs. Because 
each program is designed to fit the 
nature .o.f each school, each in-
structional program is unique. One 
such program is an eighth grade 
technology education course being 
implemented in a rural West Virginia 
school (Scanlin, 1979). One of the units 
in that program is developed around 
the energy element. The unit includes 
instruction about the generation, 
conversion, and use of energy in the 
home. Energy concepts such as "heat 
transfer," and "thermal resistance" 
are related to practical applications in 
passive solar design. Alternative energy 
sources are also studied for their 
potential impact on family finances 
and quality of life. 
If the above example seems to 
contrast sharply with the typical in-
dustrial arts ·course in small engine 
repair, then my point has been un-
derstood. Curriculum content in in-
dustrial arts differs from that of 
technology education because it began 
with an analysis of industry and not 
technology. Even one of the seminal 
works in . the profession, W.E. War-
ner's "curriculum to reflect 
technology," was based largely upon a 
list of industries (Warner, 1947) . . In 
another landmark work , Delmar Olson 
proposed a "new" industrial arts that 
was predicated upon a classification of 
· industries, namely: manufacturing, 
construction, power, transportation, 
electronics, research, services, and 
management (Olson, 1963). The state 
of industrial arts today would not be 
altogether out of line with our concept 
of the world if only the Warner-Olson 
legacy would have been fully realized. 
The hard fact is that industrial arts 
programs in the schools today consist 
mainly of woodworking, 
metalworking, drafting, and crafts 
(Schmitt, 1976). 
In addition to the content base, 
technology education differs from 
industrial arts in its sense of 
significance. Whereas technology 
education puts importance on concepts 
and generalizations, industrial arts is 
almost wholly taken up with the 
teaching of trivia. It seems incredible 
that some students are still being made 
to memoriz~ the parts of a hand plane 
at a time when future scenarios 
describe possible energy crisis, in~ 
creasing worker alienation, decreasing 
productivity, and shortages in housing 
and food . As much classroom time is 
being spent on learning about furniture 
joints as on design concepts. Drafting 
classes often put more emphasis on 
how to use a 6H pencil than on how to 
put three-dimensional thoughts on a 
two-dimensional surface. 
This is not to say that we should 
avoid teaching tool skills. On the 
contrary, we should make sure our 
students ·possess several kinds of 
skills-but they should be those that 
are meaningful. Experimentation in a 
wind tunnel, for example, can prompt 
students to sharpen their decision-
making skills before going ahead with 
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the design and construction of model 
rockets. Even in the technical areas, 
technical equcation teachers stress the 
commonalities of technical 
processes.For example, a hole can be 
made by casting,. punching, drilling, 
rolling, or burning. The important 
thing is that students know what 
happens to materials when subjected to 
certain processes. 
Instructional Activities 
If curriculum co'ntent for technology 
education is not the same as that of 
industrial arts, it follows that the 
instructional activities should also 
differ-and they do. Contrary to what 
some of our critics would like to 
believe, "hands-on" student activities 
hold an important place in technology 
education programs. Student activities 
in technology education are valued for 
their instructional impact, not for their 
propensity to keep students busy. 
Audio-taping an interview· with a 
retired coal miner, for example, can 
elicit a wealth of understanding about 
a natural resource, a lifestyle, and a 
career; while it also teaches skills in 
personal communication. The healthy 
competition of a problem-solving 
project to design a more efficient 
vacation shelter can result in student 
learning about geodesic structures, 
manufactured housing, and human 
psychological needs-all without 
sacrificing the important tool skills. 
Because they follow from a specific 
philosophical base, and build upon a 
defensible content structure, 
technology education activities hold 
more promise than typical industrial 
arts activities. What I am saying is that 
new kinds of learning activities can be 
developed which capitalize on student 
interests , and at the same time teach 
important principles of technology. 
Not only. has technology education 
dreamed up some new ideas, but it has 
also given some new twists to well-
established industrial arts activities. A 
curious thing happens when a class is 
divided into two groups, one mass 
producing a product for sale, and the 
other making handcrafted items of 
comparable value. Sometimes the mass 
produced items sell better than the 
handcrafted ones, and some times the 
opposite happens. In either case, the 
activity provides an opportunity to 
learn the important principle that mass 
production assumes mass con-
sumption. There are, of course, a host 
of related concepts and generalizations 
which can be drawn out of such an 
actiVIty. The point is, that in 
technology education programs, 
student activities are selected to teach 
predetermined content, and not the 
other way around . 
Technological Literacy 
The time has long since passed when 
educators could leach a specific school 
subject in isolation from all others. 
The world has become too complex to 
expect that students will automatically 
make connections among the learnings 
in segmented school subjects. James 
Burke touched on this point in his 
television series: Connections (1979). 
In technology education we have a 
unique challenge to teach not only the 
technical content, but also the in-
terrelationships among science, 
politics, sociology, mathematics, and 
language. · 
By adopting the phrase 
"technological literacy," we have 
opened up a whole new vista of 
possiblities which can have a very real 
impact on general education. To be 
literate is to know. Being 
technologically literate is knowing how 
and why things work and being able to 
change them. Technology education 
can and should contribute to 
technological literacy by taking the 
following action steps: 
1. We must make sure that aU 
students have access to our programs. 
This means that we take on all 
comers-the bright and the dull, the 
dynamic and the lazy, the normal and 
the abnormal. · 
2. Once we have the students, we 
must see that they have every op-
portimity to learn what it is that we 
believe to be of importance. To do so, 
we must challenge them, support them, 
and even fight for them in what is 
sometimes an uncaring bureaucracy of 
schooling. 
3. We must also reinforce the skills 
and knowledge that students attain in 
other subject areas. With our learning-
through-doing approach and our 
... Lauda 
(Continued from page 2) 
physical facilities, we are in a unique 
position to help students experience the 
practial application of abstract ideas. 
We are on the right track, for example, 
when we promote the use of proper 
grammar as part of a video-taping 
activity in telecommunications. 
4. We must illustrate to students, 
over and over if need be, that the so-
called "academic" learnings are ab-
solutely necessary for life in a 
technological world. We can help 
accomplish this by involving students 
in learning activities that have a direct 
correlation with their immediate lives, 
and by challenging them to use their 
entire spectrum of capabilities. 
5. Finally, we must instill in students 
a sense of ·appreciation and felt need 
(Continued on page II) 
Table3 
PATTERN NUMBER/PERCENT 
Specific Skill Areas .............................•................ 36/43.4o/o 
General Industrial Arts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35/42% 
Clusters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8/9.6o/o 
One criticism levied by those who advocate clustering is that current text-
books are unit lab oriented. The respondents were asked to present their view of 
textbooks. Forty-four, or 54.3% ; reported that current textbooks are adequate 
with 45.7% reporting inadequacies within current texts. 
Adding to the confusion within our discipline is the fact that of the 225 
programs listed in the ACIATE Directory, there are 53 different department 
titles . Although these represent diversity in offerings, as well as regional dif-
ferences, I would submit that they also represent a lack of unified direction 
within our field. The Directory also reveals that there are 24 different degree 
titles at the undergraduate level. Of the degree titles utilized, only three in-
stitu~ions use the title Technology Education . These appeared in the following 
format: 
Technology Education 
Career and Technology Education 
Industrial Arts and Technology Education 
The summary is listed in Table 4. · 
Table4 
TITLE NUMBER/ PERCENT 
Industrial Arts ........................................ . . ~ ........ 135/38.7% 
Industrial Educati.on ........................................... . 
Vocational Education .......................................... . 
Trade and Industrial ........... , ............................... . 
Technical Education ....... . ................................... . 
Voc-Technical Education ...................................... . 
Vocational Industrial ........... . . : ............................ . 
Industrial Technology ....... . .................................. . 
Technology Education ........... . .............................. . 
14 others with one response-including Manual Arts 
65/18.6% 
43/12.3% 
27/7.7% 
19/5.4% 
18/5.2% 
12/3.4% 
912.6% 
1/0.6% 
My colleagues, we are all professionals. That term comes from the word 
profess. We profess a body of knowledge. It implies change, improvement, a 
willingness to learn. What do we profess? Can we consider crafts a body of 
knowledge or American Industry a body of knowledge? 
None of us have the answers with unlimited reliability. What is important is 
that we are gathe;ed to seek viable directions. We can build a case based on 
many avenues for the education of our youth. All have merit. It is my im-
pression, however, that our diversity and philosophical splits could damage us 
seriously in the near future. It is time that our profession works with vocational 
education to seek directions that are relevant, that we utilize all of our resources 
at hand (teacher education, supervisors, teachers, publishers) to bridge the gap 
between rhetoric and performance. It does little to keep score on who has been 
recanted or who spreads the most organic fertilizer. But it does a great deal to 
engage in professional dialogue, to admit our errors, and to accept convergence. 
This conference was designed to make a contribution towards that end. If you 
cannot accept that challenge, at least be a bearable burden. And the rest of you 
keep breathmg. 
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Production Technology-A Few Conspirati~ns 
by Wayne D. Andrews 
The purpose of this paper is to 
stimulate thought relative to the topic 
of production technology. It is a 
.synthesis paper in that the ideas ex-
pressed herein are those developed by 
the author thrc;mgh dialogue and study 
with many colleagues. Most of the 
thoughts are not new or uniquely mine. 
However, it is my anticipation that the 
manner in which the ideas are 
organized are new and may, therefore, 
cause you to gain some further insight 
irlto the whole question of production 
technology. 
The paper is organized to respond to 
the following questions: Why is 
production technology important? 
What does production technology 
include? What are the advantages and 
disadvantages of a production cluster? 
Historical Context 
A cursory review of history 
illustrates that men in all societies at all 
levels have been involved in some 
common or universal endeavors. This 
was noted in research by De V Gre 
(1968, p.7) when he wrote," ... that 
man in all stages of his technical 
development has been a builder, a 
communicator, a producer, a · 
developer, a transporter, a craftsman 
and an organizer." In other words, 
there are some universal themes 
throughout history which emcompass 
the essence of what technology is. 
Several of these themes are commonly 
grouped together and referred to as 
production technology. The notion of 
these universal themes is important 
because man logically tries to 
categorize things in order to 
systematically study them. This gives 
rise to the second justification. 
Disciplined Inquiry 
Production technology is a com-
ponent of the larger discipline which is 
studied through our field of inquiry. 
This larger discipline is called In-
dustrial Technology or Technology. It 
seems that this is a central point · to 
consider. Much is written in con-
temporary literature suggesting the 
need for all students to become 
technologically literature. But how will 
this be accomplished? What will be 
studied? It would seem that the only 
logical response is that if there is to be 
an understanding of technology, then 
there must be a deliberate effort to 
define the construct, explore its 
elemental skeleton, and then prepare 
interesting ways for children to learn 
about it. Children must explore the 
totality of technology, and production 
is an important component. The 
notion of disciplined inquirty gives rise 
to several other important ideas that 
provide a rational for studying 
· production technology; they are 
conceptual integration and systematic 
analysis. 
Systematic Analysis And 
Conceptual Integration 
The term production is very broad 
and general in nature. However, 
careful examination reveals that there 
is an organized body of knowledge 
related to production which can be 
structured and taught. . The promise of 
this scheme is that, if skillfully done, 
the learner can be provided with a 
series of experiences that will enable 
him/ her to conceptualize the area of 
production and, therefore, part of the 
discipline of technology. The true 
burden herein lies with the teacher. It 
requires a broad conceptual un-
derstanding and the ability to arrange 
and integrate concepts in new and 
meaningful ways so that new 
relati'onships become evident. 
Summary Assumptions 
In summary, this entire discussion is 
based upon the premise that there are 
certain basic · assumptions which in-
fluence our thinking about production 
technology specifically, and 
technology in general (Andrews, 1977, 
p.4). For example: 
I . {\ssumption: Technology is an in-
tellectual discipline. 
Implication: There is an organized 
body of knowledge 
(concepts, principles, 
meth.ods of thinking, 
etc.) about technology 
that can be taught. 
2. Assumption: Modern technology is 
universal in scope. 
Implication: All people, everywhere, 
are affected by it and, 
therefore,. must better 
understand it. 
3. Assumption: Technology is the prime 
mover of social change. 
·Implication: Humans need to un-
derstand how 
technology affects their 
lives so they C,n better 
cope with change and 
control their lives. 
4. Assumption : Technology i s 
knowledge-based . 
Implication: The control of 
technology will reside in 
the hands of those who 
have knowlege. 
5 . . Assumption: Technology creates new 
opportunities. 
Implication: But they will go un-
noticed unless people 
are aware of them. 
6. Assumption: Technology generates 
new problems (i.e. 2nd, 
3rd order effects). 
Implication: All people must en-
deavor to anticipate the 
consequences of using 
technology so they will 
have a choice in con-
trolling their own 
destinies. 
7. Assumption: The range of choice 
implicit in technology is 
great, but awareness of 
this choice must be 
created. 
Implication: Our educational system 
must prepare people to 
deal with the issue of 
choice in a high-
techology, democratic 
society. 
8. Assumption: It is absolutely necessary 
that people come to 
understand and control 
technology for the good 
social purpose. 
Implication: If they don't, then that 
control of technology 
will continue to come to 
rest in the hands of a 
powerful few . 
To keep this discussion in per-
spective, refer to Figure 1 and notice 
the major elements that are typically 
associated with the concept of 
technology. From this broad general 
scheme, each of the components may 
be further broken down to identify 
concepts and principles related to each 
element. 
Figure 2 is an attempt to further 
break down and isolate the elements 
related to the concept of production. 
Each of the · major elements listed is 
briefly discussed. 
Figure 1. Major Components of Technology 
A brief examination of the elements 
found in Figure 2 is appropriate to a 
clearer understanding of the rationale 
for their inclusion. 
Managed Systematic Change 
All technology whether primitive or 
modern involves change. That is, 
technology rises out of a social need 
and is managed by people along the 
way. 
Form and Utility of Material 
Through any production system, man 
alters the properties, characteristics, 
and uses of various polymers, ceramics 
and metallics. Therefore, an un-
derstanding of these is essential to 
understanding the larger concept. 
technology must be the impact of that 
technology on individuals, institutions, 
and the environment. 
Advantages of a 
Production Cluster 
The reasons why production 
technology is important are closely 
related to its advantages. The major 
advantages are: 
1. It provides a global perspective of 
man's productive efforts not just 
minor unrelated details. From this 
global picture, one can select out 
content that is appropriate for given 
situations. 
2. Production is a cultural universal 
and as such allows generalizations to 
all cultures at various levels. Con-
Schematic Represent at ; on of Production Technology 
I Product ion Technol ogy I 
I 
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TO 
I sufply I 
through 
Figure 2. 
Tools/Energy /Scientific 
Principles/H oman 
and Natural Resources/ 
Processes 
These are the enabling items that 
allow man through the production 
system to alter materials. None are 
studied for their own value but rather 
in the context of how they affect the 
· material and consequently the larger 
system. , 
Supply 
Econom.ic concepts of supply and 
demand should be addressed in the 
context of motivating people/in-
dustries to produce. 
Organization Systems 
A central issue in the study of any 
production system is the means of 
organizing all the necessary com-
ponents to get the job done. 
Econmic Good , 
The focus here is on the output of 
the productive effort. An examination 
of the products produced, in-
formation, and services. 
People 
A central focus in the study of any 
ceptualized a different way, this means 
that within the scheme of a given 
production system there are some 
constants even though some things 
change like: materials, tools, and the 
number of people involved. 
3. The broad concept would bring 
colleagues closer together at all levels. 
It would provide a unifying theme 
around which curricula would be 
developed. It would h_elp break down 
some of the walls that now separate us 
into unit shops. 
Disadvantages of a 
Production Cluster 
The only disadvantage that might 
occur is one of perception. The heart 
of the Industrial Arts curriculum has 
always been its activity centeredness . 
Principally, this involved the in-
dividual project. In a production 
cluster, the nature of the activities 
would change. The focus would not be 
on the individual, hand crafted item, 
rather the emphasis would likely be on 
process and group output. It must be 
clearly understood that the curriculum 
would remain activity centered- and 
not, as some might suggest , become 
another version of social studies . 
The task of forming perceptions 
(Continued on page 8) 
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could easily be accomplished by 
developing model curricula so that 
concerned teachers and parents could 
view it · objectively for its intrinsic 
value. 
Conclusion 
In the limited time and space 
provided this paper does not 
solve or address all of the problems 
and questions related to the topic of 
production technology. What the 
author has attempted is to provide a 
brief rationale to legitimize the concept 
within the curriculum. It appears 
· reasonable that ' there is an historical 
and logical basis for its inclusioq. 
Further, production technology was 
defined within conceptual areas to 
illustrate its possible components. 
These were not meant to be all in-
clusive, but rather a point of departure 
for further study. Finally, advantages 
and disadvantages were listed. The 
advantages may be summarized as 
conceptual unification or integration. 
The disadvantages would be of con-
vincing people that this new approach 
would be action oriented and in-
Production Technology 
teresting to children. 
Those of us who believe in the 
appropriateness of the production 
cluster have a great deal of work to do. 
The most recent evidence (Virginia 
Polytechnic Institute Standards Study) 
suggests that the majority of school 
programs are still single unit shops. 
This indicates that the so-catled in-
novative programs of the 1960's had 
little long lasting effect. Several of 
those programs were extremely well 
done and well supported and yet 
ultimately they failed to change the 
fundamental teaching in the 
classroom. We ·know what the 
challenge is. Where does the soltuion 
begin? It begins with You and I! 
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computers, new materials, new 
processes, and new methods have 
Production Technology Cluster 
allowed p'roduction to increase. 
Production industries view the in-
dividual as a consumer and large 
advertising agencies attempt to pur-
suade people to buy. Butas our ability 
to produce increases, people are 
beginning to question the need for such 
increasingly sophisticated production 
technologies. In the quest for raw 
materials the natural environment has 
been compromised. Strip mining has 
permanently scarred the land in some 
areas, aQd air and water pollution are 
serious by-products of production. 
Workers are discontent · with the 
production line boredom as authors 
Ritzer (Ritzer, 1977) and Garson 
(Garson, 1977) have cited. The 
unemployed or the "reserve industrial 
army," which is described in Harvey's 
Industrial Society.- Structures, Roles 
and Relations (Harvey, 1975), (is a 
necessary part of the capitalist form of 
production. Nations' foreign policies 
are also determined in part by the 
production needs .6f available markets 
and the raw materials. Problems are 
beginning to develop as third world 
countries begin to compete with the 
industrial nations of the world for the 
earth's limited resources.) 
Future 
by Gary Winek 
Production technology is an area 
that allows the past , present, and 
future to be linked together by 
"things" which have been, are being, 
or will be produced. It also allows for 
societal questioqs to be answered such 
as what should be produced, how 
should it be produced, for whom 
should it be produced, and what 
societal impact will it have . The 
production cluster can provide for a. 
global view of man as a producer. 
V. Gordon· Childe, in Man Makes 
Himself (Childe, 1951), stated that 
man is so much · a part of what his 
technology allowed him to produce, 
that the two are inseparable. He feels 
that " natural history" ended for 
mankind and "human history"· began 
with the creation of industries and 
economies which enabled mankind to 
better the environment. The Darwinian 
theory of the "survival of the fittest" is 
a good evolutionary principle ac-
cording to Child, but 'fittest' .means 
only success in living. 
The physiological changes of 
mankind have not determined his 
'survival. Rather, survival has 
depended upon the applications of 
technology which has enabled mankind 
to better cope with his environment. 
Past 
· Examples of man adapting io his 
environment can be seen through the 
development of ancient civilizations 
such as Mesopotamia, Egypt, Greece, 
and Rome. It was through the ability 
of these civilizations to produce 
agricultural tools, housing, and other 
items that promoted the advancement 
beyond nomadic cultures and allowed 
commumtles to develop. These 
civilizations were able to create a 
surplus of essential items of food, 
shelter and clothing which allowed the 
application of specialized technology 
to the construction of things such as 
canals, pyramids, roads, aqueducts, 
and architectural wonders such as the 
parthenon and acropolis. 
From the neolithic age until the late 
1700's the production of food involved 
at least nine-tenths of the community. 
Craftsmen, merchants, scholars,· and 
rulers were in the minority and · 
dependent upon the peasants for their 
survival (White, 1978). Gradually, 
progress in food production 
technology took place in northern 
Europe that freed many people from 
the farm to pursue other 9ccupations. 
The development of the heavy plough, 
new crops and the three crop rotation 
contributed to this change (White, 
1978). 
The division of labor that followed 
allowed concentration on a single 
process or product. According to 
Ashton in The Industrial Revolution 
(Ashton, 1976), specialization enabled 
inventions to thrive. Although in-
ventions have appeared throughout 
history, rarely do they thrive in 
communities of peasants o~ unskilled 
manual laborers. The establishment of 
a division of labor is a critical con-
tributing factor to an inventive society. 
The increase in food production, 
inventions and other factors such as 
available capital, favorable govern-
mental regulations, and the 
development of the steam engine lead 
to the industrial revolution in England 
between 1760-1830 (Ashton, 1976). 
The technology of the period allowed 
for the ·production of goods to in-
crease. Urbanization increased as more 
people moved into manufacturing 
centers and the traditional family unit 
began to change as the means of 
production left the home. New markets 
in which to sell the new products 
developed and new sources of raw 
materials were sought. 
Production technology can be 
viewed historjcally as a way of dealing . 
witp the environment. Success in this 
endeavor has allowed man to dominate 
and control the environment which has 
lead to our modern industrial society 
of today. 
Present 
A study of present day production 
technology enables students to assess. 
where society is in terms of production 
as well as the problems ahd unan-
swered questions that exist. In-
dustrialized countries of the world 
today enjoy the highest standard of 
living which has been brought about in 
part by man's ability to produce. The 
application of new technologies such as 
With technological knowledge 
doubling every five to ten years, our 
production capabilities will un-
doubtedly increase. However, if we are 
to control our future destiny, in-
dustrial societies must decide what is to 
be produced and assess the impact it 
will have on that society. There wilf be 
increased competition for raw 
materials _as industrial countries 
demand more and third world 
countries such as· China and India seek 
to become industrialized. Future 
technologies will allow us to produce 
"things" of every description which 
will be far more advanced than what 
exist today. But how will these 
"things" affect society and should 
they be produced simply because we 
have the capabilities? A case in point, 
the technologies to produce more 
nuclear fuel through the development 
of the breeder reactor and other means 
will exist, but should society use this 
increase in fuel to produce more 
nuclear warheads or to increase the use 
of nuclear fuels in electrical power 
plants? Either decision will have an 
impact on any industrial society. Alvin 
Toffler in Future Shock (Toffler, 
1970), warns of the coming of the 
super industrial society in which 
change is the norm. Production 
technology will enable us to have 
increasingly temporary relationships 
with products, as we produce new and 
improved things and discard the old. 
Could these increasingly temporary 
relationships be carried over to human · 
relationships as Toffler warns? · 
T)l.e study of possibly future 
production abilities will enable 
students to think and deal with 
. questions such as: What should be 
produced? How will these production 
decisions affect society? Finally, is 
increased production technology 
desirable or necessary, even if it leads 
to environmental damage or decreases 
the quality of life? The present state of 
production technoJogy can be studied 
by allowing students to assess the 
status of modern production 
technology and how it has enabled 
people of the industrial world to 
achieve a high standard of living. 
Modern production methods can be 
studied along with new innovations 
that have changed the methods of 
Symposium '80 
production. Problems from 
production, environmental, technical, 
and society can be studied along with 
the capitalist form of production. 
Clustering 
The production cluster is a rnetl10d 
of studying production technology in 
industrial arts. This cluster could 
include the study of traditional 
materials such as woods, metals, 
plastics, and ceramics or construction 
materials and processes. The study of 
production technology deals with 
investigating how a material or 
materials are processed into a product. 
The method of teaching these classes 
would have to be expanded so that the 
"project" is not the end, but a means 
to understanding the more global 
aspects of production technology ·and 
its societal impact. 
Advantages of the production 
cluster are that it enables students to 
gain a more unviersal view of 
production from a past, present, and 
future perspective. Students could 
study the impact of past improvements 
in production and their implications on 
society. The study of present 
production technology would allow 
students to set up assembly lines and 
deal with problems associated with the 
organization of labor, money, 
materials, processes and management 
involved in the production of products. 
Also, the production cluster could be 
studied from a future perspective of 
what might be produced . and the 
implications its production will have 
on society. 
Disadvantages of the production 
cluster lie in its implementation. First 
an effective production cluster 
curriculum needs to be developed that 
is accepted as valid by the people in 
industrial arts. Teachers in industrial 
arts and those preparing to enter 
. teaching need to be instructed in the 
production technology approach. 
Research needs to be conducted to 
assess the effectiveness of this cluster. 
Th~ public needs to be informed about 
industrial art's role in general 
education utilizing the production 
cluster. The notion that industrial arts 
is the making of gun racks or pump 
handle lamps must be dispelled. 
The production technology cluster 
has the potential to allow students to 
obtain a global perspective of man's 
performance in the production of 
products that have allowed him to 
effectively deal with his environment. 
Students can gain an insight into how 
our production system works today 
and how this system is tied to society as 
a whole. The future of our production 
tephnologies can also be explored in 
terms of products to be produced and 
how products impact on society. The 
production cluster affords the op-
portunity for the student to study 
production as an integral part of man's 
past, present, and future. 
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Production Technology Figure 3. f MANAGEMENT l 
by Donald F. Smith 
I have been asked to comment on the 
following questions regarding 
production technology: 
1. Why is production technology 
important .. 
2. What areas does production 
technology include .. 
3. What are the advantages and 
disadvantages of the production cluster 
concept .. 
Why is it Important 
When we look historically at the 
curriculum area of industrial .arts we 
find that one of its first and probably 
its most popular definitions was calling 
for a study of production technology. 
Bonser (1923) defined industrial arts as 
"a study of the changes made by man 
in the forms of materials to increase 
.their values, and of the problems of life 
related to these changes" (p.5). 
Wilber (1948) called even more 
pointedly for a study of production 
technology when he defined industrial 
arts as "those phases of general 
education which deal with industry+ 
its organization, materials, oc-
cupations, processes and products+ 
. and with the problems resulting from 
the industrial and technological nature 
of socie~y" (p.2). The two classic 
definitions cited are sixty-eight and 
thirty-two years old, respectively. 
In the past fifteen or twenty years 
A major curriculum revision of the 
teacher education program has recently 
been implimented in the Department of 
Industrial Education and Technology 
at Ball State University. The structure 
outlined here is taken from the 
Production section of our curriculum 
taxonomy. 
The Production ania is divided into 
major cqmponents of Manufacturing 
and Construction. The Manufacturing 
component will be emphasized in this 
discussion. 
The study of Manufacturing is 
accomplished under two major 
headings. These are: (1) Material 
Processing and, (2) Management 
(Figure 1). A series of courses are 
offered under both headings to 
facilitate the study of these major 
areas. 
An Introductory Materials course 
gives students an overview of both 
types and characteristics of materials. 
Likewise, an Introductory Processes 
course provides a conceptual study of 
production materials processing. The 
major components of these two 
courses are shown in Figure 2. 
The Introductory Management 
cou{se emphasizes the Functions of 
Management, Levels of Authority in 
the enterprise, plus the various Areas 
of Activity to be managed in the 
manufacturing enterprise (Figure 3). 
Our Introductory Construction 
r I 
I FUNCTIONS I -i AREAS OF I ACTIVITY 
1- Plan 
-Research and 
1- Oroanize Development 
r- Production 
1- Direct 
Marketino 
~Control f-lrKtustrial Relatiooa 
._Financial Affairs 
f LEVELS OF AUTHORITY l 
program. As they subsequently take 
advanced courses in specific areas they 
can see relationships that otherwise 
might not have been apparent. It thus, 
tends to unify rather than create 
fragmented disciplines of materials 
processing studies. 
The advantages and relevancy of 
courses in management (activity-based 
enterprise studies) has been well 
documented throughout our 
decisions and dtrechng others. It would 
seem to follow then that successful 
production technology programs must 
not only develop understandings of -
Research and Development, 
Production, Marketing, etc. but, in 
addition, must allow students the 
opportunity to manage as an integral 
part of their learning experience. 
In more traditional programs we 
have not taught woods courses without 
AREAS OF ACTIVITY 
~ MANUFACTURING l 
-
I 
r 
. 
MATERIAL 
PROCESSING 
- Materials 
'- Processes 
I 
MANAGEMENT 
-Levels ot Authority 
-Functions 
Industrial Relations 
Financial Affairs Figure4 • 
professional literature over the past letting students work with wood. 
several years. This writer's personal Should we teach management oriented 
experiences with teaching enterprise courses without letting students 
courses in public school and at manage .. Student controlled activities 
university for the past fifteen years should be more than a teaching 
have been entirely as positive as what methodology and it should be a part of 
has been published in our literature. the curriculum itself! Many teachers, it 
"Best course I've ever had," "Very is believed, do not understand the 
relevant course content," "Exciting significance of this point. 
Figure 1. ~ Areas ot Activity 
class," "A course with much practical Other teachers who are less than 
experience" are student comments competent or who do not have con-
heard regularly. A father from in- fidence in the classroom often exhibit 
dustry once reported that his son knew authoritative or dictatorial behavior 
more about manufacturing industries with their students. This is another 
after one semester in the eighth grade detriment to student management 
many exciting new programs have been 
developed. These programs are of-
fering the industrial arts profession 
appropriate curricula to teach about 
the technological nature of our society. 
Why is production technology 
important. . Through production 
technology we are able to successfully 
teach one important component being 
called for in definitions of industrial 
arts for the past one half century. This, 
I believe, is significant! 
What Areas does it Include ? 
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course uses a similar Processes and then the father knew after a four year experiences. 
Management structure. The Areas of college education. These kinds of In summary on this particular 
Activity to be managed in the con- · comments are one indication that we problem, if we are going to teach 
struction enterprise are illustrated m are meeting some of our important management in a laboratory setting 
Figure 4. objectives of developing un- students must have the opportunity to 
What are Advantages of the 
Production Cluster Concept ? 
Our various introductory courses, 
we feel, gives our students a better 
conceptual understanding of materials, 
processes and management. They are 
given a general "roadmap", so to 
speak, at the beginning of their 
derstandings of our technological. plan, organize, direct and control a 
society. ,complex activity themselves or they are 
The popularity qf the Introductory · being deprived of what should be a 
Management course at Ball State has part of the curriculum. 
PROCESSING I 
grown to the extent that at least twelve Another concern of this writer is the 
sections are offered annually to use and misuse of the financial aspect 
students from all areas of the of production activities in many 
university. It is required for various schools. We are studying and role 
majors in Industrial Education and playing profit-making enterprises. The 
Technology and the College of earlier discussion of both manufac-
Business. turing and construction show Financial 
I 
I 
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~ Conditioning 
,_ Assembly 
L::- Finishing 
Selected Problems with the 
Production Cluster Concept 
It is difficult to know how to best 
approach this section of the presen-
tation. Some of the problems and 
concerns of implimentation in the 
public school have, however, been 
chosen for discussion. 
At the outset of this discussion we 
should be reminded of one of our 
strengths in industrial arts is the 
reinforcement of learning through 
laboratory or experiencing activities. 
As we teach management structures 
and concepts we must remember that 
professional managers in industry are 
charged with solving problems, making 
Affairs as part of the curriculum 
structure. 
Money matters with regard to 
running enterprise programs th~n 
should not have too many options for 
the instructor. It is part of the 
curriculum and should be treated as 
such. Students should be involved in 
keeping the financial records; they 
should be paid for their labor; and they 
should be able to invest and share in 
the profits. 
The implimentation problems seem 
to fall into two categories. First, some_ 
schools and teachers · do _not consider 
the sale of a product from an enterprise 
(Continued on page 16) 
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Energy/Transportation Technology 
Energy and Transportation 
in Technology (Industrial Education) 
by Anthony E. SchwaJ:er "technology," started to emerge as a 
Much has happened in the field of second content model. It was a model 
Technology (Industrial) Education of technology, and not just industry 
curricula in the past several years. New alone. It was a model of the future and 
terminology is constantly being used, many areas emerged. Prooably the 
such as systems approach, cluster most successful being transportation, 
concepts, future, etc. Curricula is communication and production 
being revised, teaching strategies are systems. These were segments or 
being altered and new content is being systems within our society. The content 
included within the classroom. In order within these three broad areas showed 
to understand the degree of change more interrelationships, and en-
taking place today, especially in energy compassed many other influences, not 
and transportation, many terms must just knowledge and skill development. 
be defined. The model was designed to emphasize 
To this end, the purpose of this a stronger relationship between the 
paper is to: sectors of society, be future oriented, 
1. identify content origin with and teach with problem solving and 
technology education inquiry as the major teaching strategy. 
2. define energy technology When looking specifically at the 
3 . define transportation transportation sector, because of its 
technology definition, it seems difficult ·to in-
4. lay out a brief historical corporate this type of technology into 
sequence in the field of energy and the classroom without making a major 
transportation curricula change in content. This was not as 
5. identify how teaching strategies difficult with the other areas. Com-
enter into a contemporary curriculum munications could be developed from 
in energy and transportation graphic arts and drafting, while 
6. identify what should be included manufacturing emerged from metals, 
in an energy I trans porta ti on woods and plastics technology. 
curriculum The question then became, could 
7. identify the advantages and transportation be 'developed from auto 
disadvantages of teaching in an mechanics or power technology 
energy/transportation curriculum programs? These fields have 
8. project the future of traditionally been activity oriented. 
energy/transportation curriculum Other questions were also sought, such 
In order to meet these objectives, as what activities could be included in a 
this paper will discuss definitions, transportation curriculum without just 
history of program development, and revising auto mechanics? What skills 
present and future programs in are needed in transportation? How do 
energy/transportation curricula. teachers become retrained · within 
'Definitions transportation? What textbooks are 
When programs within any available in transportation? Was 
discipline are reviewed for its money available to help make 
relevance, especially within the revisions? 
physical technologies, justification and Transportation in · this case can be 
philosophy for such a program relates defined as the technological systems 
directly to where the content is drawn necessary to move people, products, 
from. As one reviews past industrial and services within a society. It in-
education programs, most content was eludes discussions and concept 
drawn from what is referred to as the identification dealing with gasoline 
"industrial base." Past industrial prices, automobile systems, other 
education programs (and still many modes of transportation such as air, 
today) are drawing their content from barge, bus, conveyor belts, elevators, 
industries throughout society. Because etc. It includes rail transportation, 
of this philosophy, topics were mass transportation, rapid transit 
segmented into areas or "units" such systems, control of transportation and 
as electricity/electronics, wood- a host of other topics relating to 
working, metals, automechanics, transportation. 
drafting and graphic arts. Thus the Suddenly transportation technology 
phrase "unit shop," came into being. as a major curriculum looked very 
In the past, these areas made up the complicated and extremely difficult to 
structure of the curriculum for in- include in the traditional industrial arts 
dustrial arts. classrooms. 
Although many advantages exist Because of these restraints, tran-
with this type of content, many times sportation in many schools simply 
the interrelationship, as well as the became a name for an updated auto 
relevance to today's society, were not mechanics program. Also, because of 
shown. Much of the content was only these restraints, many instructors 
skill oriented without much emphasis within the field looked for other 
toward conceptual understanding or content areas that may be :-elated to 
the fu_ture. transportation. 
In today's fast moving society, Energy, being a topic recently 
educators must teach toward the emphasized throughout the 1970's, 
future. As Alvin Toffler indicated in seemed to many to be more ap-
his textbook entitled Learning For propriate. The importance of energy 
Tomorrow, The Role of the Future in education is shown by Ralph Steeb 
Education, "All education springs when he writes, "The attitude and 
from some image of the future. If the practices of the p~blic must be aligned 
image of the future held by a society is with the realistic data and world 
grossly inaccurate, its' educational resource situation. Education stands 
system will betray its youth." (Toffler, foremost as the prime motivator of 
page 3) energy literacy." (Steeb, page 2) In 
Historically, throughout the late fact, many states today show energy as 
1960's and 1970's, industry changed, the primary area in state guidelines for 
became more complex and in- industrial education. 
terrelated. Then a new term, Figure 1, "Taxonomy of Energy 
TAXONOMY 
OF ENERGY 
TECHNOLOGY 
Produdlon 
Communication 
Figure 1. 
Technology'' shows how both energy 
and transportation are interrelated. On 
the left axis are the major areas of 
production, communication, and 
transportation. (In some cases, 
production is defined as construction 
and manufacturing.) As shown, energy 
is related to all three sectors of tran-
sportation, production, and com-
munication. For example, there are 
certain types of energy technologies in 
the transportation sector, different 
technologies of energy in the com-
munication sector, and different 
technologies of energy in the 
production sector. 
Energy is categorized as shown in 
figure I as: 
1. Energy supply and consumption 
(within each sector) 
2. Energy resources both depletable 
and non-depletable within each sector 
3. Energy utilization including: 
a. coqversion 
b. storage 
c. transmission and control 
d. conservation 
Development of Energy/ 
Transportation 
Once the definitions and , in-
terrelationships of Energy and 
Transportation have been examined, 
their development can be reviewed. In 
the past, a curriculum called auto 
mechanics (unit shop) was 
predominant throughout the field of 
industrial education. Generally it 
included very specific knowledges and 
skills such as automotive systems, 
rebuilding, repairs, etc. But as the 
automobile becomes more and more 
complex . and interrelated 
technologically, it was becoming 
difficult to cover the specifics of 
automobile technology without 
knowing other technical areas. 
This type of curriculum was then 
forced by technological change to 
become broader. Instead of teaching 
automobile engines, the content was 
or paralleled content defined earlier in 
the taxonomy of energy technology. 
Thus, two forces or movements were 
occuring at the same time - the need 
to teach content in the area of tran-
sportation technology and the over-
the-years development of a more 
conceptual curriculum growing out of 
the unit shop, energy technology. 
. Because of a strong emphasis on 
activities, a strong national interest in 
energy, available class material, text 
availability, and ease of obtaining new 
information, energy technology 
developed as the primary content base 
in this area. 
Today's programs in 
Energy/Transportation range the 
complete spectrum. In some programs 
content is drawn only from industry 
while in others content is drawn from 
technology, especially · the physical 
technologies. 
Programs are still identified as "unit 
shop" while other programs use terms 
such as "system," "cluster," or 
"concept orientation." Relating to 
course titles, one might find courses 
such as automotives and power/auto 
mechanics on one side of the spectrum, 
while power I energy and energy 
technology fall on the other side of the 
spectrum. Power technology programs 
are generally classified somewhere 
between unit shop and systems ap-
proach. 
In summary there appears to be a 
significant problem when in-
corporating transportation technology 
into a curriculum. Because of various 
restraints and national emphasis, many 
curricula have been attempting to 
include energy technology as a major 
curriculum. If this is done, energy 
technology must be taught as it relates 
to transportation, communications, 
and production. Although the solution 
doesn't follow the exact model of 
technology education, it is one 
compromise that seems to be working. 
expanded to meet the needs of more Bibliography 
areas such as small gas engines, American Council on Industrial Arts Teacher 
motorcycles, snowmobiles, diesels, Education. Future Alternative for Industrial 
wankels, turbines, rockets, etc. It was Arts. 25th Yearbook, 1976. McKnight 
found that many concepts within Publishi_ng Company~ Bloomington, I_L.. 
engine design were of a similar nature. A~encan lndustnal ~rts AssOCI~tiOn .. !n-
dustnal Arts: Preparatwn for Life m a 
If concepts were taught, then more · Technological World. Addresses and 
areas could be examined within the Proceedings of the 41st National and 8th In-
curriculum. The student would then be ternational Annual Convention of the American 
prepared for broader career op- Industrial Arts Association. San Antionio, TX, 
. . February 26-March 2, 1979. 
portumtles. . American Industrial Arts Association. ln-
. As technology contmued to change, dustrjal Arts: Youth's Gateway to the Future. 
m order for the teachers and students Addresses and Proceedings of the 40th National 
to remain up to date, curriculum and 7th International Annual Convention of the 
slowly emerged into a yet broader American Industrial Arts Association. Atlanta, 
program entitled energy technology. It GA, February 27-March 3, 1978. 
was more conceptual yet and included (Continued on page I I) 
Symposium '80 Energy/Transportation 
Energy/Transportation Technology · the identification of the unique 
features for each mode is the deter-
by Richard E. Kleine 
The chain of events which began in 
the latter part of 1973 makred the 
begiiming of what later became known 
as the energy crisis. A crisis from the 
standpoint that oil imports into the 
United States were temporarily halted 
as a result of an oil embargo and 
availability of petroleum products was 
significantly reduced. When the supply 
was re-established, it was done only 
after a substantial price increase had 
occured. The end result was a sudden 
increase of public interest in energy 
and concern for its future availability. 
The general public had little in-
centive prior to the embargo to be 
-concerned about the growing energy 
appetite of the United States. Few 
people fully understood the physical, 
economic, and geographical facts of 
energy (Cook, 1980). Energy con-
sumption had grown to where the 
United States consumed 35 percent of 
the world's energy while containing 
only six percent of its · population 
(Cook, 1971). This condition 
developed primarily during the 
twentieth century under an exponential 
growth curve for energy consumption. 
To continue growth at the present rate 
without taking steps toward some type 
of rational future energy plan will lead 
to a doubling of consumption level in 
approximately 16 years (Kash, 1976). 
The role of society in making in-
dividual and group decisions con-
cerning its energy future will increase. 
Individuals will be expected to make 
intelligent decisions concerning the 
selection and use of energy. The need 
for education about the sources, 
application and effects of energy in an 
industrial society is now present. The 
contribution to be made by 
Technology Education in filling in the 
energy education gap can be 
significant. 
Curriculum Development 
The identification and development 
of an appropiate energy curriculum is 
the first step necessary in providing the 
needed energy education. A transition 
will be required from industrial arts 
courses based totally on the study of 
auto mechanics and small engines to 
technologically-based programs 
concerned with the study of energy and 
energy systems. The emphasis in these 
new courses must change from repair 
and maintenance to more appropriate 
activities related to exploration, 
problem solving and system analysis. 
The selection of content for the 
study of energy can be identified in 
three broad areas: energy resource, 
conversion of energy, energy systems. 
The first area, energy resource, would 
consist of content selected for in-
troducing the student to concepts 
related to major· categories of energy 
resources (i.e., fossil fuels, uranium, 
wind, geothermal). These concepts 
would identify characteristics of the 
energy resource in terms of 
availability, extraction, resource 
processing, present utilization, and 
basic form. In a more general sense, 
content related to energy supply and 
demand, geographic location and past 
consumption trends should also l;>e 
included. 
Energy 
electrical, light, thermal and chemical. 
The conversion processes should in-
clude content related to principles of 
operation, design, construction and 
performance. The methods for 
transmitting, modifying and con-
trolling the energy received form the 
conversion process should be similarly 
addressed in terms of operation, design 
and performance. Special attention 
should be given to include both 
conventional converters, transmitters, 
modifers, and controllers as well as the 
future-oriented . Both technologically 
feasible and not feasible (at present 
time) energy converters should also be 
included . 
The energy systems area should be 
application oriented. Content iden-
tified in the previous two areas should 
be brought into perspective in this 
area. Identification of content in this 
area is especially significant in that it 
allows for the analysis of the total 
energy system as it is used. This 
analysis would include system purpose 
, design, operation and overall ef-
ficiency. In addition, comparison of 
alternative systems for providing 
duplicate or very similar functions 
could be made. In this area attention 
should be focused on four sectors of 
society in which energy consumption is 
categorized: industrial, transportation, 
commercial and residential. These 
sectors encompass a wide variety of 
energy systems and provide insight into 
the completeness of energy systems 
content. These sectors will also provide 
an overall view of the total energy 
demand as well as the amount of 
consumption by specific energy 
systems. 
Transportation 
The transportation sector, like the 
industrial sector, is not only one of the 
major users of energy but also one of 
the major support systems of society. 
There is a direct relationship between a 
country's level of energy consumption 
and its standard of living. Likewise, 
there is a direct relationship between 
the level of development of a country's 
transportation system and its level of 
economic development (Sampson, 
1975). Transportation has long been a 
major area of human activity. 
Throughout history transportation has 
played an important role in the 
development and growth of 
civilization. In contemporary society 
major population centers could not 
exist if it were not for a developed 
transportation system. The purpose of 
transportation can thus be identified as 
the movement of passengers or goods 
form where they are to where they 
prefer to be or where their value is 
greater (Faulks, 1973). 
Transportation as a content area of 
technology education should include, 
in addition to technical concepts, 
content on the operation, economics 
and societal effects of transportation . 
Transportation content can be 
organized into three broad areas: 
modes, vehicles, and systems. Each of 
these areas can be further subdivided 
into more specific categories. . 
mination of the role each plays in 
making up the total transportation 
system. Emphasis should be placed in 
the identification of modes and not 
individual vehicle characteristics. 
Determination of vehicle charac-
teristics should be addressed separately 
in great detail. 
The identification of content 
relevant to transportation vehicles 
should be based on the specific vehicle 
systems. These systems, guidance, 
control, propulsion, suspension and 
structure provide the organization 
necessary for the thorough analysis of 
all vehicles in the transportation area 
(DeVore, 1970). For example, each 
vehicle can be analyzed in terms of its 
suspension system. The suspension 
system required for aircraft is con-
siderably different from that used on 
an automobile, a railroad locomotive 
· or a super tanker. The vehicle systems 
can provide the basis for determining 
similarities in vehicle operation. This 
content area is generally the bulk of the 
transportation curriculum and caution 
needs to be expressed that this area 
does not become the total curriculum. 
It is important that adequate attention 
be given to all three areas for proper 
representation of the transportation 
area. 
The third area of content iden-
tification is transportation systems. 
This content area provides the basis for 
bringing all con.tent related to modes 
and vehicles into perspective with the 
function of the -total transportation 
system in society. Major sub-areas of 
this area include the movement of 
goods and the movement of people. 
The previous two areas, modes and 
vehicles, cover primarily the technical 
aspects of transportation while the 
transportation systems area puts 
emphasis on the operational aspects. 
The analysis of the interaction and 
competition of various modes in 
meeting contemporary transportation 
needs is vital to this area. 
Conclusion 
The transition to energy and 
transportation as separate content 
areas in technology education would 
provide education relevant to con-
temporary society. In addition, the 
energy and transportation areas are 
appropriate for the needs of the in-
dividual as a comsumer of energy and 
user of.transportation. The energy and 
transportation areas are compatible 
with and support the production and 
communication areas.-A spin-off from 
the transition to energy and tran-
sportation would appear in the form of 
reduced equipment costs as compared 
to more traditional courses. 
The biggest drawback to the energy 
and transportation content areas is the 
extensive amount of development and 
testing work which must first be 
completed in order to determine an 
appropriate curriculum design. Once 
this has been completed, problems 
related to bringing teachers up-to-date 
must be overcome through workshops, 
publication, inservice, etc ... 
Despite problems related to 
development and implementation, the 
content areas of energy and tran-
sportation must be pursued as 
curricula for technology education. 
Also, the development of these two 
areas should be treated as separate 
curriculum areas and not arbitrarily 
grouped into one cluster area. The 
combining of these two into one area 
would not emphasize the relationship 
energy has to all areas of technology. 
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for lifelong learning. Notice I did not 
say lifelong schooling, although it 
might certainly be appropriate for 
some students. What is most important 
is for students to recognize that 
technology itself is in a constant state 
of change, and that continuous 
learning will be required in order to 
make it work for them. 
In short, I am suggesting that those 
of us who believe in the promise of 
technology education have our work 
cut out for us . But the foundation has 
been laid, the blueprints are · drawn, 
and the materials are available. It 
remains for us to roll up our sleeves 
and get on with the task. The job will 
not be easy, but I know we can do it. 
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Selecting Content for Technology Education 
by M. James Bensen 
Curriculum development is an extremely complex process when all the 
variables are fully considered in designing an educational experience for people. 
The selection of content for any particular curriculum can not be completely 
accomplished without taking a host of elements into account. As one deals with 
. the "higher order" decisions in the content selection process, it becomes readily 
apparent that we do not have a "one-right-way" situation. Much of what we 
educators believe will color our thinking and eventually influence our decisions. 
A common ~nd logical process can, however, be presented which will firmly 
establish where a person is coming from in making decisions regarding the 
selection of content and hence, will aid in the understanding of why the resulting 
curriculum takes on a certain structure. 
Establishing a Rationale-a Statement of Purpose 
A rationale is a statement of a unique and specific perspective that answers 
the "why" question in developing educational experiences. Other terms often 
used in curriculum development circles for a rationale are "needs assessment", 
"program justification", "philosophy statement" or the more folksy "reason 
for being". In any case, a rationale must be established and a curriculum is then 
built that is consistent with it. Often, we see a backwards approach being 
utilized where we start up a program by the seat-of-the-pants and then find 
ourselves rationalizing what we are doing. It is quite an easy task to defend a 
program that is consistent with an established rationale. Conversely, it is ex-
tremely difficult to have to go back and rationalize a program that was put 
together in a haphazard manner. The two approaches are depicted in the 
following diagram: 
Establish A 
Rationale 
A Rational Model 
Design A 
Curriculum 
Consistent With 
The Rationale 
Rationalize 
Later What 
You Are Doing 
is Legitimate 
. 
There are several ways that a rationale may be established. A common model, 
and one which has been utilized for some time in education, is one proposed by 
Ralph Tyler. The Tyler model seeks analysis and justification from three 
sources: the needs and interest of students, the needs from society and the 
demands of the developing subject matter. Elements from these three sources 
are then put through a philosophy of education and a psychology of learning 
screen to provide eventual learning experiences for our students. The Tyler 
model could be illustrated as follows: ;;-....;..;.....----. 
Students 
Students 
Subject 
Matter 
The needs arid interests of individual students is constantly changing and 
what was accurately identified ten years ago more than likely has to be carefully 
restudied. Some of the elements that should be considered are "how can a 
person be a contributing citizen living in a technological world" and "how can 
they find personal fulfillment in their life and work"? 
Society . 
It is the collective and organized effort of everyone in a society that propels an 
effort in a particular direction and to any degree of intensity. Some of the 
important elements in a technology education program would be: 
• Responsible and informed citizens 
• Technologically literate populace 
• Rational decision makers 
• Work role expectations met 
• Prudent consumers 
• Appropriate flow of goods and services 
• Support of the free enterprise system and of our democracy 
• Perpetuation of "the good, the true and the beautiful" 
• Providing for future generations 
Subject Matter 
Technology is defined as "the 'know-how' and creative process that may 
utilize tools, resources and systems to solve problems to enhance control over 
the natural and man-made environment to alter the human condition". 
(Richard Gebhart, 1979) This reference to technology points out that 
technology is both the study and knowledge of how things are done and, also 
the ability to do it. Hence, technology is both a knowledge based and problem 
centered phenomenon that is dynamic and ever changing. 
The Philosophical Screen 
Everyone has a philosophy of education even if they have not taken the time 
and effort to write it down. Nevertheless, a philosophy is present that provides a 
direction and perspective to our actions. Two philosophical modes are 
frequently held by educators and are many times at conflict with each other. 
. These philosophical viewpoints entitled "essentialistic" and "progressive" are 
best illustrated in the following continuum: 
_Dr. M. James Bensen 
<;sENTIALISTIC PROGRESSivi:> 
content emphasis 
basics 
fixed knowledge 
put things in sequence 
show results 
·education for life 
The Psychology Screen 
student emphasis 
solve problems 
method is important 
sequence is secondary 
long range results 
education is life 
While there are a number of prominent viewpoints on how people learn, there 
is a similar polar view between the S-R theory and Field theory proponents. The 
following components draw contract to this thinking: · 
4THEORY FIELDTHEO~ 
part learning 
step by step 
sequencing 
frequent reinforcement 
sequence 
teacher cent-ered 
whole learning 
problem solving 
student centered 
method is important 
sequence is secondary 
.generalizeable feedback 
As can readily be noted, the_ '~essentialist" philosophically tends to more often 
embrace a S-R theory of learning, and the "progressive" philosophy relates 
closer to the field theorist. These viewpoints will undoubltedly color the 
decisions that are made as the content is selected and put to the test through .the 
screens. 
Selecting Content-Determining a Frame of Reference 
There are several approaches that can be taken in selecting content for 
technology education in light of the earlier stated rationale. Each of these 
approaches is legitimate and useful in the curriculum design process. These 
approaches will be briefly highlighted to illustrate the pattern that the 
technology education program would take if the specific approach was ex-
clusively taken. 
The Conceptual Approach 
The conceptual approach was used by DeVore in his early work in developing 
a discipline of study of technology. The conceptual approach is a very powerful 
selection process as it forces the curriculum builder to treat the subject matter as 
a "unified whole" and any gaps or overlaps become glaringly evident as the 
models are worked on. The models of development may take the form of a 
unidimension, two dimension or three dimension model. While vector models 
can be used, they tend to confuse as much as they aid in the selection and 
communication process so their usefulness is questioned. Once the concepts 
have been identified and structured, they must be converted into educational 
experiences to complete the learning process. 
The Behavioral Approach 
The behavior approach is a comriwn approach used in curriculum 
development. It came into heavy use in the comp.etency based education 
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I CONCEPTUAL APPROACH I 
Identify Major Concepts And 
Analyze Them For Subconcepts, 
Models And A Taxonomy -
Figure 2. 
movement and has been used in various styles and levels of precision. The 
behavior approach has a shortcoming in that it is very easy to zero in on a 
narrow area of technology · and achiev,e great depth at the expense of a broad 
flexible experience ·in technology. The advantage of the behavior approach is 
that it provides an easy link to operationalizing the curriculum to student ac-
tivities. (see diagram) · 
The Societal Problem Approach 
The problem solving approach has been used by technology educators from 
its early promoters up to present day advocates. To structure a total curriculm 
around a problem solving organization has been supported by several leaders 
including Maley in his "Maryland Plan". The new yearbook by the American 
Council on Industrial Arts Teacher Education, which was edited by Anderson 
and Bensen, also points to identifying problems and having students work on 
them. The research and experimentation as well as the design and development 
mode of teaching through inquiry and knowledge applications· is an extremely 
motivating approach to education. 
The Transactional Analysis Approach 
"The analysis of transactions is a curriculum derivation process paying 
homage to a philosophy that dictates a renewed concern for individual needs 
and wants, but not at the expense of formal exposure to a codified and struc-
tured body of knowledge. This derivation process is an effort to identify a 
phenomenal (real life) curriculum by analyzing man's transaction". (Michael J . 
Pierson, 1974)~ 
This process of curriculum development has not been utilized to a great 
degree in our area of study, yet it holds great promise for us in that it is 
wholistic, personalized and provides for an analytical scheme that readily 
communicates. An example of the curriculum derivation process is provided 
from the Texas curriculum process. 
I BEHAVIORAL APPROACH I 
Analyze And Identify 
The Behaviors Needed 
By People To live In A 
Changing Technological 
World As They Function 
In Various Life Roles. 
The Systems Approach 
Figure3: 
A systems approach is a wholistic approach which is dynamic and ever 
changing in its search for improvement through the information received in the 
feedback loop. It should be noted that each component in the system has a 
subsystem and it in turn functions with all the criteria of the original "overall" 
system. 
Figure 4. I SOCIETAL PROBLEM APPROACH I 
STUDENT GENERATED 
ANALYZE AREAS OF 
HUMAN ENDEAVOR ALONG 
A FRAMEWORK OF A 
TIME LINE-
~ ~~ ~~ 
TRANSPORTATION 
TOOLS 
COMMUNICATIONS 
MACHINES 
I Transaction Analysis Approach I 
A study of the transactions 
that take place between people 
and their technical environment. 
Transaction 
Figure 5. 
ANALYSIS {)F TRANSACTIONS 
(EXAMPLE OF THE CURRICULM DERIVATION PROCESS) 
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Figure6. 
I Systems Approach I 
A study of the systems 
used by people to develop 
and control their techno-
logical world. 
~~~ 
"---~FEEDBACK _j 
Figure 7. 
The systems approach also has several levels of feedback in relation to the 
stage of educational development the learner finds themself in. 
It must be noted that any cirruculum approach which has a systems. approach 
for content selection will constantly be calling for unity, logic and parallelism in 
the ultimate outcome for a curriculum framework. Logically, and throughout 
much of the literature, the areas of content that seem to appear logically for 
inclusion are communications, constru€tion, manufacturing and tran-
sportation. Each of these areas-of study have to be examined in concert with the 
others since they are not independent from each other. 
(Continued on page 14) 
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The Resulting Curriculum Focus 
As stated earlier, each of the above approaches have been used in the selection 
of content. for our field . It is pointed out when used exclusively, that certain 
elements pick up a focus or emphasis. The "behavioral" approach will put 
emphasis on the student, the "problem" approach will put emphasis on society 
and the environmental context an·d the "conceptual" approach will put em-
phasis on the subject matter . 
If the transactional approach is used, it dictates a certain element of balance 
between the three areas. The systems approach, however, appears to insure the 
greatest degree of completeness, dynamics and balance in its output. 
The Process of Technology 
Halfin's study involving the empirically identified process of technology also 
provides the profession with some "universals" that are useful in selecting 
content in technology education . The processes identified are as follows: 
ORGANIC VIEW OF TECHNOLOGICAL SYSTEMS 
INPUTS TECHNICAL PROCESSES OUTPUTS 
Communication Construction Manufacturing Transportation 
• Goods 
• Energy 
• Services 
• Knowledge 
• New 
• Capital Conditions 
• Percieved 
• Human Improvement 
Resources - Of Human 
Conditions 
• Materials 
• Waste 
• Values • 
Figure 8. 
I . Defining the problem or opportunity operationally 
2. Observing 
3. Analyzing 
4. Visualizing 
5. Computing 
6. Communicating,.... 
7. Measuring 
8. Predicting 
9. Questioning and hypothesizing 
10. Interpreting data 
11. Constructing models 
12. Experimenting 
13. Testing 
14. Designing 
15. Modeling 
16. Creating 
17. Managing 
These processes are such that once a person becomes comfortable and 
competent in using them, they can be applied to a variety of situations and 
transferred to new environments. Hence, there is a measure of durability to 
them and they become a very powerful tool. 
Educational Perceptions 
Technology educators all have different orientations to teaching and per-
ceptions as to the emphasis that should be placed on concepts, behaviors, etc. 
These perceptions, coupled to inductive versus deductive oriented teachers will 
result in a considerable difference in the end result. 
The unique mix of these perspectives and orientations produces a unique 
"educational experience in every case because of the diverseness of all involved. 
In order for the person to function effectively on their own in life the 
educational experiences they receive should lead them from learning dependence 
to learning independence. This would result in the following format: (See fig. 
11) 
Considerations for Selecting Content in Technology 
A logical analysis of the content components generated from the types of 
technical human endeavors reveals four areas of study. These areas of study are 
communications, construction, manufacturing and transportation. In the past 
curriculum builders have put their full attention on the variety of other 
established activi•ies inv..Jiving technology. The following matrix of con-
siderations is presenu;ll for consideration in selecting content for technology 
education. (See fig. 12). 
It is proposed that in addition to the application dimension, which involves 
structure, systems and solutions to technical problems, that we take full con-
sideration of the many other aspects of technology activities that are involved. 
This would include activities such as history or evolution of technology, process 
of technology, new developments brought about through research and 
development and the level of technology involved. In addition, technology 
assessment, transfer, determing its appropriateness and technology futures 
should be addressed. When all these aspects are brought into focus and fused 
into the applications dimension, technology education becomes dynamic, far 
reaching and extremely relevant. 
(Continued on page 24) 
Content Selection Approaches 
in Relation to Their Inherent Focus 
Figure 9. 
THE EDUCATIONAL PERCEPTIONS 
OF TEACHERS & RESULTING 
EDUCATIONAL EXPERIENCE OF LEARNE~S 
EDUCATIONAL ORIENTATION 
INDUCTIVE DEDUCTIVE 
Cll 
Cll:: Vl 1.1.1 1-N Q,. 
-
1.1.1 
z u 
<( z 0 ~ u 
Cll:: 
0 
t- j:Q 
z 0 1.1.1 > t-
z < :I: 
0 1.1.1 = u 
v ~ 
• PRESCRIPTIVE • OPEN ENDED 
• DEMONSTRATE/IMITATE • SHOW WHEN NEEDED 
• SEQUENCE • PROBLEM DRIVES ORDER 
• PREREQUISITES • LESS PREREQUISITES 
• FOLLOW PLANS/STEPS • DEVELOP OWN PLANS 
Figure 10. 
I EDUCATIONAL EXPERIENCES I 
~ . cv 
• Teacher Directed • Student Centered 
• Structured • Unstructured 
• Known Knowledge • Unknown 
• Rigid • Open 
• Identified Values • Developing Values 
• Predictable • Unpredictable 
Figure 11. 
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The Coming Transformation-
Communication Technology 
and the World of the Future 
by J. Barry DuVall 
Man has lived in close coQtact with 
change since he first set foot on this 
earth. During every one of the thirty-
six million minutes in the average 
human life, man's body alters im-
perceptibly as he moves from birth to 
maturity to death. Our physical world 
around us is also in the process of 
constant change: the seasons come and 
go with a regular pattern of growth and 
decay. This rythmic pattern of change 
occurs without much concern by 
society. We have adapted to changes 
like these, with few problems, because 
they have occurred slowly, giving us 
time to adjust to new situations. 
But from the moment when man 
first took a stick and scratched a 
warning in the earth outside his cave to 
ward off evil spirits, he drastically 
altered the relationship between 
mankind and his environment for the 
generations to come. From that 
moment on the world no longer 
changed with predictable regularity, 
and the race with technology had 
begun. 
In the centuries to follow, the 
process of change occured more and 
more rapidly. The use of simple tools 
and techniques led to the discovery of 
complex technological systems, each 
with the capacity to drastically tran-
sform the shape of society and man's 
relationship with his natural and man-
made environment. 
Communication Technology 
Today So here we are today, in a 
world totally dependent on com-
munication technology, considering 
what can be done to help people better 
understand and gain control of their 
own future. It seems almost over-
whelming doesn't it? Perhaps an 
anecdote from history can serve to jolt 
us into action. 
The failure to foresee applications 
has plagued individuals since the 
beginning of time. In the late 1800's 
the !llinutes of a meeting set up by 
Western Union contained an in-
teresting message about Alexander 
Graham Bell, and his new 
discovery-the .telephone. Refer to 
Figure I. 
"Bell's profession is that of a voice 
teacher . . . yet he claims to have 
discovered an instrument of great 
practical value in communication, which 
has been overlooked by thousands of 
workers who have spent years in this field. 
Bell expects that the public will use his 
instrument without the aid of trained 
operators. Any telegraph engineer will ai_ 
once see the fallacy of this plan. The 
public simply cannot be trusted to handle 
technical communications equipment ... 
when making a call, the subscriber must 
give the number verbally to the operator 
who will have to deal with persons who 
may be illiterate, speak with a lisp or 
stammer, or have foreign accents or who 
may be sleepy or intoxicated when making 
a call. 
Bell's instrument uses nothing but the 
voice, which cannot be captutWJ in 
concrete form . . . ·we leave it to you to 
judge whether any sensible man would 
transact his qffairs by such a means of 
communication. 
In conclusion, the committee feels that it 
must advise against any investment 
whatever in Bell's scheme." 
· Figure I., Thoughts 
innovation, Future 
Telecommunications, 
Prentice Hall, 1977. 
on discovery and 
Developments in 
James Martin, 
We can, each in our own way, help 
to make the difference. The fact that 
we are all here today, discussing the 
construct of Technology and its im-
portance in the future indicates that 
there is reason for optimism. 
Few technologies have had as great 
an impact.on the human condition as 
the inventions and discoveries in 
communications. The last quarter of 
the twentieth century will be 
remembered as a time when man 
developed new communication 
channels to other men, input links with 
vast banks of data, and worldwide 
computer networks facilitating ex-
changes of resources between in-
ternational corporations. New 
developments in microprocessors, laser 
technology, lighf~emitting diodes, fiber 
optics, checkless banking, home 
computers, satellites, and data tran-
smission systems provides. an "early 
warning' 1 on the nature of the coming 
transformation. Consider the effect of 
these developments in conjunction 
with other present-day realities: 
reduction in print media production 
due to paper shortages and inflated 
distribution costs, career shifts from 
production to service industries 
because of increasing levels of 
automation and fuel costs. Society is 
becoming more dependent on com-
munication than transportation. In 
fact, all indications seem to be that 
communication technology will 
become the major factor influencing 
social change and human life well into 
the twenty-first century. 
To determine the importance of the 
communication industries on our 
economy one can review current 
statistics on growth in several market 
areas: printing and publishing, radio 
and television broadcasting, 
telecommunications (telephone and 
telegraph), electronics, and in-
strumentation. There are other areas 
that also can be studied. However, 
these should be sufficient to help us 
develop a profile. Refer to Figure II. 
Total Manufacturing 
Paper & Paper Products 
Electronics Mach. 
Instruments 
Printing. & Publishing 
Dec. Dec. ln-
1979 1978 crease 
152.9 
153.9 
181.4 
175.9 
137.9 
152.9 0 
148.5 +5.4 
167.7 + 13.7 
173.1 +2.8 
134.4 + 3.5 
Figure II, Market Growth in Selected Sectors of 
Communication Industry, taken from: Federal 
Reserve Board Index of Quarterly Output, 
(Third quarter, 1979) 
From the index it is indicative that 
when comparing market growth, over 
the last year alone, in the four major 
industrial sectors in communications, 
that the electronic machinery equip-
ment group shows the most significant 
growth. Standard and Poor's Industry 
Surveys on Telecommunications, 
Current Analysis, January 31, 1980, 
points out that: "Telecommunication 
industry revenues which are estimated 
at about 55 billion dollars for 1979 
could top 60 billion dollars in 1980, 
and surge some 50<1fo to about 90 
billion in 1984." 
The growth in electronic equipment 
shown in Figure II, coupled with the 
anticipated growth mentioned in this 
industrial survey shows the · type of 
growth that is taking place in the 
telecommunication industry. 
Telecommunication can be broadly 
interpreted as including the areas of: 
electronics and instrumentation, 
telephone, telegraph, computer, data, 
and satellie communication systems. 
In 1979 the newspaper publishing 
industry was the fourth largest 
manufacturing industry, in terms of 
employees, in the United States. Refer 
to Figure III. · 
Steel Mills 
Automotive Manufacturing 
Motor Vehicle Part Manufacturing 
Newspaper Publishing 
Employees 
470,000 
450,000 
440,000 
446,000 
Figure III, Largest Manufacturing Industries in 
U. S., taken from: U. S. Department of Com-
merce, Quarterly Industrial Report on Printing 
and Publfshing, (Winter, 79-80). 
FigureS. 
{area) 
(division) 
and Carrel, 197!!) have called the 
technique clustering. 
The cluster concept is a valuable 
curriculum development tool because it 
enables individuals to better organize 
vast amounts of technological in-
formation into manageable units of 
instruction. The need to group 
common concepts is a major defense 
argument for clustering. 
Another advantage of clustering is 
that it forces the development of 
graphic models that enable viewers to 
quickly identify relationships between 
content elements within and between 
major content organizers of clusters. 
Similar types of content can be 
organized in clusters, enabling the 
curriculum designers to develop 
level One 
---
level Two 
(sy~terolS) I acoustical ~o~•unic~ti-~ol!r.lunicationi 
(types) 
The report indicates that printing 
and publishing has the largest number 
of establishments. in manufacturing, 
with 50,000 firms responsible for 
producing printed products. Most of 
these firms employed less than 20 
employees. Receipts for print~d 
products increased from 25.3 billion 
dollars in 1969 to 62.5 billion in 1979. 
Refer .to Figure IV. 
Commercial Printing 
Receipts: (1979) 18.2 billion, (1980) 20 
billion, est. 
Total Employment: (1979) 388,000 with 
287,000 of these in production 
Anticipated Increase: (1980) 394,000 
Business Forms 
Orders up 200Jo in 1979 with backlogs 
increased from six weeks (1978) to ten 
weeks (1980) 
Annual sales are expected to increase at a 
rate of 20% over the next few years. This 
is due to growth in home computer 
systems. 
Total.Employment: (1980) 48,000 with 
34,000 of these in production 
Anticipated Growth: II% through 1984 
Book Publishing 
Receipts: (1979) 6.0 billion, (1980) 6.6 
billion, est. 
Number of Establishments: I, 750 with 
65,000 employees (19790. In 1972 there 
were 1,205 establishments with 57,100 
employees. 45% of all book publishers 
are in N.Y. 
Growth: most significant growth in 
paperback books 
Periodicals 
Total Employment: (1979) 82,000 with 
1/5 of these in production 
Anticipated Growth: I% per year 
Anticipated Receipts: 14 billion by 1974. 
Therenas been a 50% increase in costs of 
periodicals since the 1970s. This has been 
due to a shortage of coated paper, 
fivefold increase to the consumer since 
1971. 
Figure IV, Industry Profile, taken from: 
Quarterly Report on Printing and 
Publishing, Winter 1979-80. 
There can be no question that the. 
communication industries play a major 
role in our economic development. 
What is challenging to consider is how 
we can develop curricular offerings, 
given the rapidity of change and the 
complexity of activity in this area. 
Clustering Technological Content 
One technique for effectively 
organizing and managing content in 
this area is systems analysis, and relies 
on the concept of graphic modeling. 
Some writers (W olansky, 1969; Maley, 
1975; DuVall, 1975; Rudisill, 1977; 
level T"ree 
level Four 
learning activities that address the 
entire cluster. Such an approach leads 
to the elimination of unnecessary 
repetition and a more comprehensive 
curriculum development effort. 
The cluster concept also helps the 
student to better cope with change. The 
approach helps the students to choose 
among alternatives, and to transfer 
learning from one content area to 
another. This is particularly important 
given the rate of change in com-
munication technology. 
In spite of the many advantages of 
clustering content and identifying 
content via graphic modeling, there are 
some recognizable problems. These all 
relate to the fact that the technique for 
identifying content using graphic 
models is not well established. Criteria 
for clustering may vary from one 
situation to another. This might be 
expected since program goals and 
major content organizers are 
dependent on local needs, experiences 
of the curriculum designer, and 
available resources. However, some 
have failed to remember that we are 
invoJ.ved in the process of identifying 
the content of a newly emerging 
disciple. Gradually, as curriculum 
analysts begin to use graphic 
techniques for identifying and 
reviewing content, general concensus 
on major ingredients wiii be achieved. 
Content Identification 
in Communication Technology 
Let us now refer to Figure V to see 
how the concept of clustering can be 
used to identify content for study in 
communications technology. 
Each line of the graphic model is 
labeled with a word (located in 
parentheses) to the left in the Figure. 
These words can be changed to suit the 
needs of the user. In level three, labeled 
"systems" we see the reference to three 
major communication technology 
systems: visual communication, 
acoustical communication, and 
telecommunication. If we were in-
terested in developing level four of the 
model we would first refer to the 
identifying word for the missing line, 
in this case "type," and would then 
identify the types of visual com-
munication. Refer to Figure VI. 
The process of developing the model 
is continued as many levels as are 
necessary to achieve the required 
(Continued on page 16) 
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degree of specificity. We know that 
communication technology relates to 
our sensory extensions-the way we 
use tools, techniques, and technical 
systems to create, transmit, process, 
receive, and preserve information. 
When one studies this definition 
carefully it becomes apparent tha_t 
there are a great number of areas of 
focus that might be emphasized. Some 
of these begin to emerge in level five 
and six of the model. 
When level six is completed all that 
remains to be done is fill in the 
unanswered question-that is, what 
are the - technical systems used to 
preserve visual information in the post-
industrial era? One might answer: laser 
photo, computer output microfilm, 
ultrafiche, video disc, etc. One would 
then develop learning activities that 
enabled students to study these 
systems,· how they work, and their 
importance to society. These activities 
would, of necessity, be heavily activity 
oriented. To attempt to assume that 
students can understand how complex 
technological systems work, without 
actually working with them is absurd. 
(types) 
(class) 
(order) 
industry of the past? My own daughter 
is now learning how to make a wood 
jewelry box in the seventh grade. She 
will probably graduate from college 
somewhere around the year 1989. 
What are teachers doing for her to help 
her prepare for that world? 
We can no longer stand to be 
apathetic about what is happening to 
our kids. If each one of us here today 
went home viewing the time that we 
spend with our students as a precious 
commodity and set about designing a 
program in communication technology 
it might just make the difference. 
Thank you for your 'time and at-
tention. 
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Some may say that such a 
curriculum effort will require new 
financial commitments to education, 
that new equipment will have to be 
purchased, that some programs will be 
phased down, that faculty will have to 
be retrained, and that teachers and 
students will have to rediscover how to 
think and learn together. 
There can be no doubt about it. To 
interpret technology will not be an easy_ 
accomplishment. But, consider the 
options. How much longer can we 
cc, .1tinue · to spend, our time· with our 
stuJents teaching them how to make 
ornamental bowls or preparing them 
for work in a production-oriented 
... Smith 
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Conclusion 
In regard to production technology 
we have had our charge for many years 
through our definitions of industrial 
arts. We now have several viable 
alternatives in production technology 
curriculum. The advantages for 
students for understanding our 
technological society seem obvious. It 
is the hope of this writer that the 
profession will begin to gain more 
momentum in providing exciting, 
relevant learning experiences for our 
students. 
Bibliography 
Bonser, F. G. and Mossman, L. C. Industrial 
Arts for Elementary Schools. New York : 
MacMillan, 1923. 
Wilber , G. 0 . Industrial Arts in General 
Education. Scranton, Pa. : 1948. 
Credit 
Dr. Dona_ld F. Smith is professor of industrial 
education at Ball State University. 
Communication Technology 
by Frank R. Trocki 
This panel was requested to address 
and provide a written personal position 
on two issues, they are: 
l. Why is communications 
technology important and what areas 
does it include? 
2. _What are the advantages and 
disadvantages of the communication 
cluster concept? 
Before a discussion of these topics 
can begin, we must first identify what 
is communication technology. Also, by 
providing a definition, parts of the 
above questions will be answered. 
Further, I . am offering this in-
terpretation after working and 
teaching in the field of communication 
for several years. It has evolved, but 
like invention and innovation, it may 
change in the future. 
Communication Technology is the 
study and application of the 
MEDIUMS (electrical, elec-
tromagnetic, graphic ... ) 
TECHNIQUES (tools, machines, 
processes ... ) 
MATERIALS (composition, 
structure, invention ... ) 
TECHNOLOGY (social/psycholo-
gical effects, purposes, research ... ) 
used by bio/non bio sources to encode 
and transmit significant symbols to 
bio/non bio receivers- which decode 
and develop a set of significant 
symbols for immediate use, or for 
storage to be retrieved at a future date. 
Several comments can be made 
concernihg this definition. First, it 
should be noted that the "s" has been 
deleted from the word communication. 
This may sound trivial but the "s" 
implies that we are only interested in 
tlie hard~are and techniques of 
producing the communication and not 
the effect (TECHNOLOGY) caused by 
the lack of communication. 
These effects (social, psychological, 
cultural) have to be interpreted to 
future teachers so they may com-
municate them to their students. We 
realize that communica~ion is a 
necessary and vital factor in sustaining 
all of our basic institutions. Without 
effective communication and efficient 
communication systems, we could have 
another Battle of New Orelans in the 
form of a Tehran massacre or a World 
War III. 
The definition is comprehensive but 
to a certain degree provides us with a 
direction we must pursue. For 
example, if one surveys the field, one 
would find that most institutions 
prepare future teachers to deal with 
one of the above mentioned 
mediums-graphic/ graphic arts, 
graphjc communications, or visual 
communication. How can any one 
justify preparing a technology 
education teacher in one medium when 
our society is influenced, in some cases 
dominated, by elec-
trical/ electromagnetic communication 
systems. 
If you need proof of this, look at 
your monthly long distance phone bill 
or research the literature on mass 
communication. It has been 
documented by several studies: that 
almost 60-65 percent of the adult 
population utilizes television as their 
primary source for news; that there are 
over six radio sets and two television 
sets per household in the United States; 
and that the sale of newspapers is 
declining. 
These facts do not mean that we 
should abandon the study and ap-
plication of graphic mediums. The 
printed word is predicted to be around 
for a long time in the future. 
However, it -does mean we have to 
change. We have to begin developing 
contemporary ptograms that are future 
oriented, student-centered, and 
relevent to societal needs. We must 
begin to concentrate on other mediums 
besides graphic. 
You may be asking ,yourself at this 
point that you do not have the ex-
pertise, the funds, or equipment to 
handle such an expansion. Fine! Is· 
there a speech communication, 
journalism, art, English, architecture, 
or engineering department on campus 
which can aid you. Don't forget you 
are not alone on the island of com-
munication technology. 
Besides for years, teacher educators 
have been espousing the concept of 
team teaching with yet very little multi-
disciplinary teaching done at the 
university level. This direction provides 
an opportunity to alleviate such a 
pr.oblem and allow your students. to 
become more competent professionally 
and technically. · 
Next, you may say that you have to 
meet state certification requirements. 
This is a poor excuse for not wanting to 
change. State requirements can change 
if you want them to. It may be a slow 
process but so won't your curriculum 
change. Don't think it will happen 
overnight. 
In summary, I have provided y.ou 
with a definition of communication 
technology and a possible direction 
you may pursue. The advantages, 
although not specifically stated, are 
inferred. There are no disadvantages 
by going the communication 
technology route except for one. Total 
rejection of what was presented in this 
and the other papers. 
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Communi<:ations Technology 
and Graphic Communication 
by Earl G. Yarborough 
As a part of Symposium '80, the 
author has been asked by the 
distinguished faculty in the School of 
Technology at Eastern Illinois 
University to respond to two basic 
questions: ·-
1. Why is communications 
technology important and what areas 
does it include? 
2. What are the advantages and 
disadvantages of the communications 
concept? 
Before responding to these two 
timely questions, it is important that 
the author present his philosophical 
viewpoint regarding Industrial Arts. 
Based upon this philosophy, an at-
tempt will be made to address the 
questions as they relate to that 
philosophy. As a result, the interested 
reader will better be able to understand 
this author's responses . 
(Continued on page 17) 
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Philosophical Point of View 
For years, a number of outstanding 
educators in the field have worked to 
make industrial arts more relevant. 
These educators believed that in-
dustrial arts had a much greater 
mission than its crafts (one project-one 
person) orientation. These leaders also 
recognized that our society and our 
personalities were being changed by the 
technology being invented, and that 
industrial arts more than any other 
discipline should be concerned with 
these technological changes. Although 
many agree that we need to make our 
youngsters more aware, the curriculum 
base from which to build a workable 
schematic differed. Many felt that we 
must approach our discipline from an 
industry base while others believed in a 
technology-based program. 
The author believes that our ap-
proach should include both. The 
modern industrial arts program should 
not only reflect our American 
capitalistic industrial society, . but 
should make our students aware of 
their ever-changing technical society. 
Figure 1 helps to illustrate the 
relationship between industry and 
technology: 
The laws of science, whether 
natural, physical, or psychological, 
when used by humans, result in a 
technological system. The technology 
of oral surgery, flight, nuclear energy, 
etc., were developed by humans to be 
used by humankind. Humankind has 
also used the laws of science to develop 
techniques. Jacques Ellul (1964) 
describes techniques: 
If we recognize that the .method each 
person employs to attain a result is in 
fact, his · particular technique, the 
problem of means is raised. In fact, 
technique is nothing more than means 
and the ensemble of means. This, of 
course, does not lessen the importance 
of the problem. Our civilization is first 
and foremost a civilization of means; 
in the reality of modern · life, the 
means, it would seem, are more im-
portant than the ends. (p. 19) 
Humankind develops techniques to 
add order to their lives as they use 
technology to enhance life. 
The technology and techniques 
humankind develops are further used 
in many different settings. The 
fireperson, policeperson, governqr, 
industrialist, dentist, doctor, lawyer, 
all use different technologies and/ or 
techniques in their own way. 
One of the most important users of 
technology and techniques is by the 
industrialist. Whatever we do, 
wherever we turn, the products of our 
technical society are abundant. 
Technology and technique are 
necessary to maintain our modern 
society. Thus, our modern capitalisic 
American industrial system is 
technology- and technique-otiented. 
Based on a profit-orientation, big 
industry feels compelled to use ad-
vanced technology and techniques to 
"keep-on-top-of-business". As Kevin 
Kelly (1972) notes about our technical 
society: 
. through the development of 
capitalism and the "spirit" that goes 
with it, man began his move toward a 
vast increa!ie in his ability to produce 
economic goods. However, in the 
process, economic acquisition, 
economic growth, and increased 
production became ends in themselves, 
rather than means toward the end of 
satisfying physical 'needs and allowing 
men to satisfy their self needs. (p. 30) 
Communication Technology 
By studying our American 
capitalistic industrial system, we make 
our youngsters not only aware of the 
results of industrial technology (in-
dustry) but of those technologies and 
techniques that influence our society. 
In order to effectively teach our 
youth about industry, technology, and 
technique, many industrial arts in-
novators are advocating a cluster 
approach. Clusters range from 
communications, transportation, 
production to manufacturing and 
construction to graphic com-
munications, power and energy, and 
materials and processes to others. 
Communications Cluster vs. 
Graphic Communications 
The communic~tions technology 
cluster (as ! -understand it) includes (1) 
visual communications, (2) acoustical 
communications is concerned with all 
methods used to convey graphic in-
formation on any substance, on any 
material, in any form, and in any 
quantity from man to man. (p. 12) 
Graphic Communications is con-
cerned with those technological 
systems and techniques used to 
communicate in (but not limited to) 
our capitalistic American industrial 
society. 
To determine which areas should be 
included as a part of the Graphic 
Communication cluster, it is apropos 
to determine how man now uses 
communications in our modern 
capitalistic American industrial 
society. Typically these areas are: 
1. Drafting/Presentation 
2. Graphic Arts 
3. Photography 
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Figure 1. 
communications, (3) electrical com-
munications, and (4) electronic 
communications. It is the author's 
opi~ion that if we are to study 
technology, these areas represent only 
a sampling of the many ways in which 
humans use technology and techniques 
4. Others (old and new technologies) 
It must be stressed, however, that 
none of these subjects should be taught 
either as a skill class or by itself. The 
grouping represents traditional areas 
that have common elements (or similar 
concepts) that should be taught. For 
Figure 2. 
to communicate. If we consider the 
total communications system, it would 
seem apprpriate to include verbal, 
written and body communications (to 
mention just a few). To study 
technology from such a broad per-
spective would definitely be difficult. 
Figure 2 should help to illustrate this 
point: 
If we were to study the four areas 
suggested, there must exist a rationale 
for their inclusion. If in some way we 
have made the selection based upon 
their use in our industrial environment, 
then it would stand apparent that our 
base of reference would be industry or 
the industrial application of these 
technological areas. 
On the other hand, if we were to 
consider this author's philosophical 
approach as presented earlier in this 
manuscript, it would appear that any 
communications system employed in 
industrial arts should be based upon its 
use in industry. It is the author's 
opinion that Graphic Communications 
best fits this requirement. DuVall 
(1973) describes Graphic Com-
munications as: 
. . .all of the content of drafting, 
printing, photography, art and graphic 
arts, as well as other graphic 
reproduction processes used by 
business and industry. Graphic 
example, in our program at Nor-
theastern State University, we teach 
Graphic Communications using a 
hands-on production approach. The 
students study common elements and 
must use these elements to complete 
their product. 
Addressing the Questions 
Question 1: WHY IS COM-
MUNICATION TECHNOLOGY 
IMPORTANT AND WHAT AREAS 
DOES IT INCLUDE? -
The study of communication 
technology is most important. Since 
humankind developed the necessary 
technologies to communicate, our 
technical literacy has been growing at a 
phenomenal rate. Without the modern 
wonders of wireless electronics, our 
civilization and environment would be 
limited and ourunderstanqing lacking. 
The study of Graphic Com-
munications is as equally important. 
The content of such a course or courses 
teaches our youngsters about the 
organization of his industrial society 
and the technology influencing it. 
Question 2: WHAT ARE TH2 
ADVANTAGES AND DISAD-
VANTAGES OF THE COM-
MONICA TIONS CLUSTER? 
The major advantages of the cluster 
approach are: 
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1. The elimination of duplicated 
material in similar classes; 
2. The quick transfer of knowlerlge 
from one specific area to another; 
3. Concepts learned can easily be 
applied to future technology; 
4. Students are better prepared to 
deal with occupational change and 
technological development; 
5. Concepts learned are easily ap-
plied to advanced classwork and real 
life situations. 
To achieve these advantages as they 
relate to Graphic Communications, it 
is most important that the teacher 
remain innovative and make an 
assertive attempt to integrate as many 
traditional Graphic Communications 
areas into one as possible. More im-
portant, the teacher should give each 
student an opportunity to question the 
techniques and technology of our 
American capitalistic industrial 
society. Not only to determine and 
understand the workings of in-
dustry/ technology, but to help them 
develop an awareness of what is 
happening to us as a result of our 
techniques and technologies. 
There are no real internal problems 
with the Graphic Communications 
cluster. This is probably the major 
reason many educators have moved in 
this direction. Its apparent advantages 
and compatibility with the fun-
damental purposes of Industrial Arts 
are outstanding. 
However, there are problems 
associated with the administration of 
this program. For example, because we 
are now clusteri'ng a number of 
traditional separate discipline areas 
into one, many of our practicing 
educators have difficulty teaching in 
this area. As a result, many educators 
will do no more than teach ten weeks 
of drafting, ten weeks of graphic arts, 
etc. 
Another problem is that of change 
itself. Because it is more comfortable 
to teach drafting, metals, and other 
traditional areas as skills courses, 
many industrial arts programs have 
changed little over the years. The tack 
of printed curriculum materials and/ or 
texts can also be identified as a 
disadvantage. 
In addressing the two major 
questions of this presentation, the 
author briefly reviews his 
philosophical perspective with regard 
to industrial arts. As a result, the 
contept base and curriculum cluster 
concepts that result vary somewhat 
from other educators in the d;scipline. 
A rationale for the inclusion of 
Graphic Communications as the 
technical cluster most appropriate to 
industrial arts was presented . There are 
many advantages to this approach. 
However, it remains the responsibility 
of the profession to promote this 
change. 
As a final note, the ultimate purpose 
of our activiites must not be over-
shadowed by our confusion with with 
methodology. Although unit of ap-
proach is important-of greater im-
portance is that our students must 
benefit from our activities (means). 
They must be able to better understand 
themselves, their environment, and 
their technical! technique society. 
Whether we teach from the broad 
communications technology approach 
or from the limited Graphic Com-
munications concept, we must never 
lose sight of our major objectives; our 
means must not become our ends. 
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Graduate Study in Technology have resec.rchers pursuing the many facets of this disCipline for knowledge 
which may later be applied by prac-
tioners in the field. 
by Kendall N. Starkweather 
It is with great pleasure that I join 
my colleagues here this afternoon to 
discuss graudate work as related to our 
profes~n. My research and speaking 
, '"., 1 
assigiunent should be a requirement 
for every graduate student for all too 
often individuals not only in our 
discipline but in the general field of 
education. rec~ive the graduate degree 
without really knowing its purpose. 
While researching this topic, I came 
upon the -most informative and 
scholarly work of Dr. Stephen H. 
Spurr (1971), the President of the 
University of Texas at Austin. Dr. 
Spurr noted that as early as 1890 at-
tention was given· to postbaccalaureate 
study to "meet the needs of an in-
creasingly complex culture for 
specialized education" (p. 252). One 
can safely say that our culture is 
continuing to be increasingly compte~ 
and thus, this statement made in the 
1800's regarding the "why" of 
graduate study is still appropriate 
today. Thus, graduate study in 
technology. education is even more 
appropriate to aid societal members in 
better understanding the reasons for 
our complex culture. 
The nature of the importance of 
graduate study varies according to 
one's personal needs. For example, the 
industrial arts teacher with the primary 
intent of getting a pay raise by taking 
graduate credits will no doubt receive a 
different type of gratification than the 
individual in pursuit of fundamental or 
applied research. Naturally, thee have 
been many reasons for graduate study· 
which vary ~ccording to one's 
discipline. Traditionally, the good 
inherent in graduate study has been 
almost exclusively subject-matter 
oriented, and as Joseph Katz (1976) 
notes--"towards defining contents and 
skills that the student is to master" (p. 
107). Katz further suggested that little 
attention is paid to the process in-
volved in · graduate study, leaving 
educators without the information to 
teach better. He, therefore, noted that 
graduate · schools produce people who 
are more confined in their thinking 
than their capabilities. 
Graduate study whether it be at the 
master's or doctoral level allows the 
learner to take the responsibility for 
guiding and directing work toward 
perceived goals. Unfortunately, 
graduate students do not always know 
what their goals are · and many times 
have directions dictated to them. The 
dictation of goals to the student 
especially at the doctoral level is 
frowned upon by many a graduate 
professor believing that if a doctoral 
student does not know the direction or 
reason that he/she is pursuing and 
advanced degree, then that person 
should not conduct extensive study 
devoid of direction. The university 
then, should be viewed as an institution 
' whose services are used by the gradu~te 
student to arrive at a particular goal. 
The services, in this case, would be the 
quality of graduate faculty both in and 
out of the student's department, the 
graduate coursework in supporting 
areas given by scholars of other 
disciplines, the vast library resources of 
the university and surrounding 
community, research and laboratory 
facilities, sponsored research projects 
and other indirect considerations 
which affect study such as faculty 
research support. It follows that the 
strength of a graduate school is 
determined by (l) the rigor with which 
the faculty enforces standards and (2) 
the resources and services available 
which allow for the raising or lowering 
of standards. 
Graduate Study Important 
Graduate study is important because 
for programs at this level · of one's 
education should be designed to . 
prepare a person for a life of creative 
activity and research. Often, this 
creative activity and research is utilized 
through a career in teaching at a 
university or college. Dr. Rupert Evans 
(1974) noted that a high proportion of 
persons who received doctorates 
prepared to enter or continued in 
teacher education positions . It is also 
known that graduate programs 
enhance one's career when the student 
·does not plan to enter higher education 
as a teacher or researcher. Hornbake 
(1964) wrote that "Any forward thrust 
in industrial arts depends greatly upon 
the quality of t.eacher education" 
(p.ll). Hornbake was primarily 
concerned about standards in his 
article but the fact remains that 
graduate school is one of the major 
change agents fqr the instilling of new 
ideas and or philosophies. Graduate 
schools imparting the knowledge 
related to technology education will 
play an important part in keeping 
current practicing teachers in tune with 
the latest philosophical ideas provided 
by leaders in the field or to individuals 
going to other types of employment 
such as in industry. 
Finally, there is a need for graduate 
study to allow for the development of 
the student's capacity to make 
significant contributions to existing 
knowledge. Education should not be 
limited to what the teacher or professor · 
already knows. Therefore, graduate 
study provides the chance for an in-
dividual to span horizons beyond those 
already known with the assistance of 
the many services that the university 
can provide. Unfortunately, only a 
small percentage of the graduate 
school population seek such a level of 
discovery. There is a need for graduate 
programs in technology education 
which challenge the students to 
distinguish themselves by their in-
dependence of judgment and to have a 
lively concern for the theory of 
knowledge. Concepts should be ex-
plored which will provide irisight into 
the "know how" as we!l as the "ways 
of knowing" of technology education. 
The graduate program producing 
individuals with a sound philosophical 
base will in return give much to the 
technology education thrust by 
providing lines of inquiry as well as 
methods and schools of thought to be 
formulated and challenged in practical 
situations. 
To summarize why graduate study is 
important in technology education, it 
must be understood that graduate 
study should provide for profound in 
depth understandings utilizing the 
faculty, facilities and services of the 
graduate institution. Graduate study is 
more than coursework, for individuals 
pursuing this type of education need to 
generate new knowledge and un-
derstandings. Graduate study in 
technology education is in its infancy, 
thus, creating an additional need to 
The Content 
The questions concerning content 
areas for technology education falseiy 
leads one into thinking that the im-
portant element of graduate study is 
content, when in fact the major im-
portant element is the individual 
utilizing the content. This is not to say 
that content is not important to 
graduate study. Since technology is a 
discipline made up of all other 
disciplines and consists of ideological, 
sociological as well as technological 
knowledge, it is difficult to single out 
one dimension for study. One of my 
colleagues likened the study of 
technology to trying to lift a bowl of 
jello without lifting the bowl. Lifting 
the elusive jello would be a problem 
just as content is so vast that it eludes 
any one individual. For example, do 
we want to consider the dimensions of 
technology such as its history, relation 
to sciences or society, the many ap-
plications to problems, the future and 
varied taxonomies or do we want to 
consider specific areas such . as 
manufacturing, construction, tran-
sportation or communications. 
Because of the newness of the 
technology education philosophy for 
industrial arts, perhaps all of the above 
suggestions for technology content 
should be considered. However, the 
content should be considered only as a 
part in the total process of educating 
the individual. It should not be 
forgotten that graduate education 
should contain proc~sses and con-
ditions which provide for the 
development of the individual while 
defining content and considering skill. 
Keeping these thoughts in mind, 
graduate study in technology education 
should contain knowledge and practice 
relating to education perspective, 
curriculum and instruction, learning 
and behavior, research techniques and 
depending upon one's career goals, 
technical competencies may be in-
ducted. Gaining . an education per-
spective would assist one in un-
derstanding philosophy, history, 
trends, issues and functions of 
technology education and education in 
general. The graduate student should 
develop considerable depth in the 
broad areas of curriculum and in-
struction as well as specific un-
derstandings and competencies in the 
area of technology education. Ex-
perience with learning processes and 
learning theory would direct the 
utilization of knowledge about lear-
ning and behavior in the promotion of 
improved education. Research 
techniques should be developed for 
reading, analysis, interpretation and 
development of research in the field. 
Finally, some type of technical 
competence courses should be 
available, perhaps only at the master's 
degree level to allow students (par-
ticularly individuals not cognizant of 
the current thrust of broader based 
technicalcourses such as manufac-
turing or transportation) to familiarize 
themselves with current suggested 
techniques appropriate for a 
technology education. Because in-
dividuals complete graduate work with 
varying amounts and types of ex-
periences, it is practically impossible to 
suggest the ideal curriculum for the 
graduate student in technology. At the 
same time, it is almost impossible to 
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outline the many requirements which 
would differentiate the levels of 
graduate degrees from each other. The 
standards which are set by the graduate 
school of the university naturally 
influence the (I) academic program 
approval procedure, (2) admissions, (3) 
degree recommendations, (4) student 
conduct, (5) academic records, (6) 
fellowships, (7) support of faculty 
research, and (8) approval of spon-
sored research . projects. These stan-
dards in turn will affect the number of 
credits to be awarded for a thesis or 
dissertation, the requirements of 
foreign language and/ or research 
compentencies and the number of 
courses outside of the student's major. 
The level at which these standards are 
enforced, · the scrutiny which the 
graduate faculty uses in accepting 
graduate courses and programs and the 
nature of the challenges given to the 
graduate student will do more to 
produce quality graduate programs 
than being primarily concerned with 
the content in a course or courses. We 
should be paying attention to the 
processes involved in graduate stuqy 
which provide challenges and ex-
periences for the student seeking a new 
and hopefully higher level of un-
derstanding regarding technology 
education. 
The Advantages and Disadvantag .. :: of 
the Technology-Based Graduate Study 
Content 
When examining the advantages and 
disapvantages of technology-based 
graduate study, we must recognize that 
graduate education emphasizes the 
linking of research and scholarship 
with the realm of practice. Graduate 
work in technology education is in its 
infancy stages which alone creates 
identity problems for those in the field. 
On one side, we have the so-called 
ivory tower scholar and on the other, 
the equally hard-working practical 
classroom teacher. Currently, not 
enough research and scholarship has 
been transformed into applied, 
practical problems dealing with 
technology-based programs. The field 
lacks public school based exemplary, 
model programs to demonstrate how 
the theories may be put into prac-
tice.Members of the profession also 
lack practice in applying higher order 
thinking to educational situations. 
Practicing teachers seem content to 
provide psychomotor "skill oriented" 
activities for their students without 
also including a proportionate amount 
of practice with cognitive and affective 
learning. For example, many teachers 
in our field are content having the 
students in their classroom construct a 
project to gain skills without furthering 
the students' education by explaining 
or creating experiences with mass 
production techniques, research 
methodologies, marketing principles, 
or_procurement procedures. 
The skill influence found in the 
majority of the undergraduate 
programs may also be found in the 
graduate level course offerings in a 
manner that does not normally assist in 
understanding practices common to 
industry and technology. Use of the 
psychomotor related activities at the 
graduate level should be for the 
purpose of explaining or applying how 
theory may be put into practice rather 
than being used in a task analysis 
methodology to further one's skill 
development. For example, students 
may utilize their psychomotor skills to 
experience the application of the 
(Continued on page 19) 
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research and experimentation 
methodology with gifted students in a 
technology-based setting rather than 
taking a skills course for the purpose of 
learning how to complete a new tur-
ning method on the wood lathe. 
One of the major advantages of 
technology-based graduate study is 
that it allows for (1) the study of the 
evolution of society and culture (past, 
present and future), (2) technological 
endeavors or what people do with 
technology and industry (i.e . , 
manufacturing, construction, com-
munications and transportation) and 
(3) systems components or how things 
are done (i.e., input, process and 
output, impact relationships). Un-
fortunately, the vast amount of 
knowledge associated with technology 
education makes it almost impossible 
for any one individual to even begin to 
understand all of the ramifications 
both positive and negative which can 
occur in a pluralistic society. Our field 
iacks scholars at the graduate level who 
understand technology to the degree 
that an organized and comprehensive 
technology-bas·ed education may be 
properly interpreted to students in the 
profession. When such an in-
terpretation is made, it is usually 
designed for secondary level school 
experiences omitting the elementary 
school student. Graduate level 
technology education should prepare 
educators to start at the elementary 
grades and continue throughout one's 
entire life. Any efforts which do not 
consider the student at a very young 
age may result in tremendous effort on 
the behalf of the profession which will 
fail because of waiting too long in 
one's life to implement .important 
conepts. 
Conclusion 
Finally, Will ~. Smith (1969) noted 
in a monograph related to technology: 
" ... one must be wary of the 
easy way, the practical way, the 
general all-inclusive model. 
Education ia a long-term process. 
Its direct payoffs are, given the 
present state of the arts, difficult 
to measure when one recognizes 
the multitudes of direct and 
indirect individual and social 
benefits." (p.88). 
No doubt, some teacher education 
institutions will not heed Dr. Smith's 
advice and judge their graduates as 
Swanson (1974) noted--"according to 
quantitative or production criteria" 
(p.49). A graduate program based 
upon creative activity, research, in-' 
dependence of judgment, high levels of 
discovery, profound in depth un-
derstanding and har.d work should set 
the standard for quality programs in 
the field of technology education. Any 
program based upon . quantitative 
criteria with students seeking quick and 
easy answers should be considered an 
indefensible professional liability. The 
true measure of the advantages and 
disadvantages of the technology-based 
graduate study concept can only be 
found in the future. For as Hornbake 
wrote: 
The · historians of the future 
will say whether we used our 
knowledge and resources to 
perpetuate in vain a world whi~h 
has ceased to exist, or whether we 
used our imagination and 
wisdom to build boys and girls 
who, in turn, created a better 
world. Each one of you has a part 
in this important decision. (p.13) 
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Purposes, Content, and Issues 
in Technology-based 
Graduate Education Programs 
by Jeffrey T. Luftig 
Historically, higher education has 
encompased four purposes (CCHE, 
1973): the persona! development of the 
individual; economic advancement of 
the society at large; a forum for the 
critical evaluation of the society; and a 
means of providing a general service to 
the society through the advancement of 
human capability. Within this context, 
graduate education may be viewed as 
that specialized mechanism by which 
individuals are provided with advanced 
education in a variety of forms and 
disciplines, essential to the pursuit of 
specific careers (NBGE, 1972). Sup-
plementing this primary role is the 
function of fostering and supporting 
independent research. This activity 
provides the benefit of producing new 
knowledge within a discipline (Buffer, 
1979), as well as contributing to faculty 
research capability and playing a 
significant social role in the practical 
life of the society (Kerr, 1963). 
It should be noted that the modern 
university, through its research 
capability, is also called upon to assist 
in the solutions of social and 
technological problems (Budig, 1980). 
This relationship, in turn, affects the 
nature of the research performed 
within major universities. 
The Master's Degree 
In 1971, Dressel reported that there 
were more than 600 different Master's 
degrees awarded in American 
universities. During this same period, 
most of the Master's degrees awarded 
were in education (Spurr, 1970). 
While this degree was originally 
perceived as an interim step for a 
person preparing to do scholarly 
research and subsequently earn a 
doctorate (Buffer, 1979), this con-
ception has changed with time and 
academic fragmentation. Although the 
degree is still intended to allow an 
individual to develop a mastery within 
an academic discipline, the programs 
of study are now ostensibly divided 
into practice- and research-oriented 
programs. As related to technology 
education, the Master of Arts (M.A.) 
and Master of Science (M.S.) degrees 
have come to be thought · of as 
research-oriented degrees, while the 
Master of Education (M.Ed.) is 
generally conceived to be the prac-
titioner's degree (Buffer, 1979). In . 
actuality, the distinctions between 
programs of study at this level have 
generally dissipated, however, with any 
of the three degrees playing one or 
m0re of the· following roles (Dressel, 
1971): 
-Preparation for scholarship 
research and the doctorate; or 
-A requirement for certification as 
a supervisor or administrator of an 
educational program, or 
-A device by which educators may 
upgrade their professional functioning 
in both the educational and technical 
skill domains (Buffer, 1979). 
Specialist-Level Programs 
The program leading to the 
Educational Specialist (Ed.S.) degree 
was originally designed to provide 
training for those administrators, 
supervisors, counselors, and 
curriculum sp~cialists who required 
further training beyond the Master's 
level, but not a doctorate (Dressel, 
1971). Frequently, the program is 
related to state certification 
requirements. • 
The Ed.S. degree has not won 
overwhelming acceptance in 
technology-related programs. In 1976-
77, for example, only 79 specialists-
level degrees were awarded in in-
dustrial education (Dennis, 1977). 
Some instittttions are currently in the 
process of phasing out these degree 
programs. The lack of interest in these 
programs may be due to the growth of, 
and improved • access to, doctoral 
programs (Buffer, '1979); or the fact 
that many educators involved in 
graduate educati@n view the Ed.S. as a 
threat to the integrity of the <:Ioctorate, 
and thus are reluctant to support it 
(Dressel, 1971). 
1976); and the treatment of the degree 
as a certification device for the 
profession of college/university 
teaching while the training is research 
oriented (Jencks and Resiman, 1968; 
Ashby, 1971; Buffer, 1979). 
One potential answer to the concern 
among many educators regarding the 
suitability of the Ph.D. or Ed.D. is the 
Doctor of Arts (D.A.) degree, which is 
·intended to constitute · a certification 
device for the individual wishing to 
pursue a career as a college or 
university educator (Dunham, 1969). 
This idea has n~t met with widespread 
acceptance, although supported by the 
Carnegie Commission on Higher 
Education (1973). This is probably a 
result of a perception that, regardless 
of quality, the program would con-
stitute a 'second class degree' (Jencks 
and Reisman, 1969). One new degree 
which may also be viewed as a response 
to this issue is the_ technology-based 
Doctor of Industrial Technology (DIT) 
program at the University of Northern 
Iowa, which speaks to the concerns 
expressed by Ashby, Dunham, .and 
others in the field . 
The issues and concerns form the 
frame of reference for any discuss ion 
of technology-based programs of 
graduate study. All of these factors 
must be considered as input, or in some 
cases, qualitative checkpoints, against · 
which we can determine what should 
be offered, who should offer it, and 
why. 
Advantages and Disadvantages 
of a Technology-Based · 
Graduate Study Concept 
Defining the advantages and 
disadvantages of a technology-based 
program of graduate study requires, a~ 
a pre-requisite, a definition of what 
constitues this type of program. 
Unfortunately, the literature and 
e)_{perience indicate that this is most 
difficult, if not impossible. Streichlcr 
and Ray ( 1971) point out that 
numerous definitions of 'industry' and 
' technology' are prevalent, with no 
obvious discernable agreement which 
would be helpful in the development of 
a theoretical structure. At a 1979 
National Association of Industrial 
Technology conference, a group of 80 
individuals participated in an hour-
long ·meeting designed to define 'in-
dustrial technology,' and were unable 
to resolve the issue. Doctorate Degrees 
Dressel (1971) reported that there are Presently, two prgrammatic models 
more than .60 distinctive doctorates appear .to meet with an extensive 
awarded by American institutions of degree of acceptance. The first would 
higher education. As related to the seem to define a technology-based 
technology-relafed area, the Doctor of program as encompassing all 
Education (Ed.D.) and Doctor of systematic, disciplined approaches to 
Philosophy (Ph.D.) are the two most achi~~ing any objective requmng 
prominent degrees (Buffer, 1979). prectsiOn, meas.uremen(, and a sy~tems 
The original purpose of the Ph.D. · appro.ach (Stretchier and Ray, 1971) . 
was to emphasize, and provide training In thts type of. mode, a technology-
in, original research. The Ed .D. was based grad~ate studY. model would 
introduced for professional educators t:eat the ~nt~re.area of technology a~ a 
interested in administrative positions smgular dtsctphne. 
(Dressel, 1971). Unfortunately, the two A se~on~ mod~l would ~eem to 
degree programs have evolved into a emph~st~e. tndustrtal tec.hnology as a 
state where they are virtually in- sub-dtsctphne, and an mdependcnt 
distinguishable from one another content area for study; but not 
(Spurr, 1970; Buffer, 1979). At one necessarily to the exclusi?n of any of 
time, the foreign language requirement the. 0.ther t~chnologica.l a~~a~. 
for the Ph.D. separated the two Rev1ewm~ the hterat~re, tt Is. dtfftcult 
programs. With an increasing number to ascert~m w.hether, m practtce, these 
of institutions moving away from this models dtffer mnomenclature, breadth 
tenet, or requiring computer 
programming or statistics as a sub-
stitute, the differences have all but 
disappeared. A review of Ed.D. and 
Ph .D. dissertation titles and abstracts 
by J elden (1977), for example, revealed 
few differences. 
Additional criticism related to the 
Ph.D. in graduate education includes: 
its lack of effectiveness for serving as a 
training medium for scholarly research 
(Ashby, 1971; Buffer and Campbell, 
(or intent), or both. The following 
aspects . of graduate st udy in 
technology, however, would seem to 
constitute major advantages or 
disadvantages to either model. 
(1) The technology-based graduate 
study concept can, under the proper 
circumstances, allow for an increased 
relevancy in the nature of scholarly 
research conducted by st udents and 
faculty alike. This would assist in 
(Continued on page 20) 
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respending to those who believe that 
the current dissertation is typically a 
document compensating for a lack of 
originality by length (Spurr, 1970). 
(2) The potential for the 
upgrading/ expanding of technical 
expertise in these degree programs is a 
double-edged sword. One the positive 
side, the improvement of technical 
training can definitely result in 
producing more ·knowledgeable and 
capable practitioners. 
(3) On a pragmatic level, graduate 
study in a technology-based program 
can easiJy lead to career options in 
fields other than those related to 
academia. Predicted levels in demand 
for new doctorate recipients in the 
1980's reflects an extremely low or 
negative demand rate in four year 
colleges and universitites (Radner, 
Miller, Adkins, and B~lderston, 1975; 
Carter, 1976). Programmatic models 
which build in career mobility options . 
are, therefore, laudable. 
In summary, it is apparent from a 
review of the literature that what is 
most needed is an accepted, cohesive, 
and comprehensive schema for the 
definition of technology, industrial 
technology, and the parameters of each 
as discipline or sub-discipline. In 
searching for this model, however, the 
profession must avoid the curricular 
fallacy of universalism. This 
misconception rests on the belief that 
some discipline or content area is of 
universal significance regardless of the 
particular characteristics of the student 
or individual. The activity toward 
which this fallacy ultimately leads is 
the perpetual search for the " best" 
curriculum, as if one program of study 
existed that would be best for everyone 
and anyone conforming to a particular 
set of characteristics (Eisner and 
Vallance, 1974). The challenge to our 
profession is to at once avoid this 
pitfall, while developing a uniform and 
workable model for technology-based 
graduate education. 
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A Rationale for 
Technology-Based Graduate S.tudy 
in Industrial Arts 
by John M. Ritz 
The role of graduate study in in-
dustrial arts· education serves several 
major functions. Among these are the 
(1) upgrading of individuals to become 
master teachers, (2) advancing teachers 
and administrators into more ad-
vantageous salary classes, (3) providing 
training for positions of responsibility 
and leadership (Dean and Lathrop, 
1961, p. 127), (4) preparing individuals 
with reasearch skills, (5) providing 
competencies needed to lead in-
dividuals into teacher education and 
(6) making available degrees to satisfy 
individual self-fulfillment for today's 
non-traditional populations. 
When an individual is seeking one or 
more of the above roles it is assumed 
that he or she possesses certain 
prerequisite qualifications. That is, the 
candidate should have graduated from 
an undergraduate program requiring 
quality, vigorous, and in-depth 
technical and professional education 
(Karnes and Lux, 1961, p. 108). In 
essence, the graduate program should 
build upon and reinforce a solid un-
dergraduate foundation to provide the 
candidate with an omniscient 
educational philosophy and those. 
management and technical com-
petencies required to achieve the 
selected educational goals as earlier 
reviewed . 
However, many of us working in 
graduate education have found, 
particularly today, that a myriad of 
programs exist and function at the 
undergraduate level in industrial arts. 
Examples of these include programs 
that provide a pre-vocational orien-
tation, craftsma nship / creati vity 
orientation , or technological/ in-
dustrial orientation (Champion, 1961). 
Many times when we receive ap-
plications or admit prospective can-
didates, we realize that our programs 
must function as " catch-ups" and 
provide these individuals with the 
lacking prerequisite knowledge, skills, 
and attitudes needed to . obtain the 
student' s and / or our expected 
philosophical orientations. 
As mentioned, a diversity of 
orientations exist in our profession 
today. Although our society is founded 
upon diversity of thought, to provide 
the best qualifications for all who exist 
in that society certain compromises 
TECHNOLOGY-BASED GRADUATE COURSES 
COUltSE TITLE NUKBER OFFERED COORS! TITLE NUKBER OFFERED 
I. ENEilGY AHfJ P(Xr.l(lt 24 20 . TN'TROVOCTJON TO TECHNOLOGY 
2. TNOEPENOf:liT STUVY TN TECHNOLOGY 
" 
21. AEROS PACE EDUCATION 
). MATERTALS AWV ~OCESSES TECH~lOLOGY 22 22. ELEMENTARY SCHOOL TECHNO LOGY 
'· 
HETALS TECHNOLOGY 20 23. COMPUTER PROCESSING 
5. DRAFTING AND DESIGN 
" 
24 . INDUSTR IAL INSTlUJKENTATlON 
6. GRAPHIC COOIUNICATIONS 17 2S. OPE RATION ANALYSIS 
7. IJOODS TECHNOLOGY 17 26 . INDUSTRIAL SAFETY 
8. COMMUNJCATTON TECHNOLOGY 15 27 . AMERICAN U..'VItSTRV 
.. HISTORY OF TECHNOLOGY 15 28. QUALITY CONTROL 
10. ELECTRONICS TECHNOLOGY 15 29. TNNOVATION ANfJ INVENTION 
11. PU.STlCS TECHNOLOGY 15 30. APPROPRIATE TECHNOLOGY 
12. TUNSPORTATION TECHNOLOGY 
" 
31. MASONRY CONSTRUCTION 
1) . INDUSTRiAL ORGANIZATION AND HANAGEMENT 
" 
32. FUTURE STUVtfS lN TECHNOLOGY 
"· 
PROOUCTTON TECHNOLOGY I) 33. CERAMICS TECHNOLOGY 
15. CONSTRUCTION TECHNOLOGY 12 34. TECHNOLOGY ANV THE ENVIRONMEWT 
16. TECHNO LOGY ANV CULTURE 11 3S. JN'OUSTRIA L TOURS 
17. MANUFACTURJ NG TECHNOLOGY 10 36 . NUMERICAL CONTROL 
18. RES EARCH ANfJ DEVHOPMENT 10 3 7. PHOTO TECHNOLOGY 
"· 
SEMINAR IN TECHNOLOGY 
BROAD W EO TECHNOLOGY COURSES 
SKILL DEVELOPMENT COUitSES TABLE 1 
must be made. This is particularly true 
for the orientation of the profession of 
industrial arts education. Since the 
mid-seventies a shift has been un-
derway in the content selection for 
curriculum development. This shift has 
been directed toward an analysis of 
technology or as some prefer, in-
dustrial technology. Numerous 
presentations and writings back this 
conception. When one reviews the 
Conference Proceedings of the 
American Industrial Arts Association 
since 1976, topics appear again and 
again such as "Technology," 
''Communications,'' ''Manufac-
turing, ' ' ''Transportation,'' and 
"Production." There is no exception 
in our journals and yearbooks. Lux 
(1977, p. 7), DuVall (1978, p. 46), 
Maughan (1978, p. 22), and Bensen 
(1979, p. 33) all support a transition in 
the content base of industrial arts 
toward a study of technology. 
Curriculum Guides and Other Key 
Resource Materials" (Ritz, 1980). This 
document was analyzed and those state 
level curriculum documents focusing 
on the study of technology were ex-
tracted. Table 2 contains a listing by 
title and corresponding states 
producing these documents. 
With all the literature and research 
focusing on the study of technology as 
a content base for industriar arts, one is 
led to question why a shift is underway 
both in the profession and in teacher 
education programs. Although a 
number of philosophical writings have 
been undertaken to answer this 
question (Kranzberg, 1964; DeVore, 
1968; Lauda, 1970; Ritz, Trocki, and 
Wright, 1975), the underlying principle 
is that we live in a technological society 
with few understanding how it func-
tions. 
As a result, many in the profession, 
including the author, believe that the 
State Guides Related to th~ Study of Technology 
ENERGY /P<XJIER/TRA!ISPORTA Tl ON 
FLORIDA NEW YORK 
GEORGIA NORTII CAROLINA 
IDAHO NORTII DAKOTA 
KANSAS OKLAHOMA 
MISSISSIPPI VIRGINIA 
MISSOURI WISCONS I N 
CONSTRUCT! ON 
FLORIDA 
GIORGIA 
HAW All 
IDAHO 
KANSAS 
NORnt CAROLINA 
NORTH DAKOTA 
OKLAHOMA 
W.NUFACTURING 
FLORIDA NEW MEXICO 
GEORGIA NORTII CAROLINA 
HAWAll NORTH DAKOTA 
IDAHO 
COHMUNI CA T1 ONS 
GEORGIA OKLAHOMA 
INDIANA VIRGIN I A. 
KANSAS WISCONS I N 
• NORTH CAROLINA 
TABLE 2 
W.TER!A l S AIIO PROCESSES 
FLORIDA NEW YORK 
IDAHO VI RGINI A 
KANSAS WISCONS I N 
PROVUCTI ON IAMER!CA!I ! N11USTRY, 
ENTERPRISE, liNE PROVUCTI ONI 
ARIZONA MAINE 
FLORIDA MARYLAND 
GIORGIA WISCONSIN 
!IIOUSTRY A/10 TECHNOLOGY 
NORTH DAKOTA 
VI RGINIA 
WEST VIRGINIA 
Content Base 
In two recent studies, the author study of technology is tbe role for 
(1980) concluded that a technology industrial arts education in the Western 
base is an important characteristic of culture. Consequently, a number of 
both graduate offerings in industrial graduate and undergraduate programs 
arts and at the state level for secondary are structuring their course contents to 
education. In one study, the Industrial study about technology and industrial 
Arts Teacher Education Directory was technology. Within graduate study, 
utilized to identify 140 institutions that some educators feel that programs 
offered graduate degrees with should contain three specific, but 
interrelated, cores. These include cores programs of study in industrial arts, 
industrial education, technology in professional development, research, 
education, or industrial technology. and technological specialization 
Institutions offering only vocational (Buffer, 1979). Courses often found 
education degrees were not contacted. within the professional core include 
A total of 106 (76 percent) 'institutions history and philosophy, curriculum 
responded to a question asking what development, instructional strategies, 
are the titles of their technology-based supervision, and educational foun-
dations. Within the research core are graduate offerings. To this question 
197 differing responses were generated. courses in methods and data coliection 
Through introspection, the author and analysis . It should be mentioned 
reduced this list to 37 distinctively that the research core is handled 
different so called technology-based differently at most universities. Some 
offerings. This list is contained in schools do not require the writing of a 
. . . research paper, while others require 
Table 1. Agai~, _through mtr~spect~on, theses or detailed research reports. 
the author divided these titles mto · Finally, and most importantly, 
broad based a~d skill development technology-based graduate programs 
technology offenngs (the broad based require students to engage in critical 
technology courses are in italics). , As ~nalysis of the broad systems of 
illustrated, a large_ number. of technology (transportation, 
technology-based offenngs are offered production, communication, energy, 
at the graduate level. materials and processes) or the 
A second study undertaken by the specialization within one. 
author ( 1980) utilized the American 
Industrial Arts Association publication 
"Indus trial Arts Directory of (Continued on page 24) 
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Appropriate Technology and Education 
by Paul W. DeVore 
One cannot reflect on Symposium 80 without being overwhelmed by the 
response of so many people to an idea; the idea that the study of technology is 
critical to our well being and the future of society throughout the world. Those 
who attended were privileged to observe their colleagues in serious discussion 
and debate about the critical problems and issues of today and tomorrow and 
the role and contribution of technology education in meeting the needs of 
people in s~lving some of our most basic problems and in creating a more 
humane future for all people. 
The papers presented during the two days of the conference set the stage for a 
serious effort to initiate action toward a new thrust in education. Don Lauda's 
outstanding paper established the base for exploring a concept in transition 
while James Benson's well researched and organized paper provided each 
conferee while a perspective of how curricula to do the job can be organized and 
structured. Presentations by Starkweather, Ritz and Luftig were candid in their 
analysis of the weaknesses of graduate programs. Unfortunately a similar 
analysis of undergraduate programs was not provided. There were also a 
number of well prepared presentations where technical systems were analyzed: 
Kline and Schwaller-Energy and Transportation; Andrews and 
Winek-Production; and DuVall, Trocki and Yarbrough-Communication. 
McCrory reminded us that the basic problem was implementation while 
Shephard presented an insightful paper entitled "The Equipment Trap" that 
should be requited reading for every prospective technology teacher. 
The public schools were well represented by papers presented by Daiber and 
Jenks each of whom focused on applying and implementing technology 
education in the public schools. 
The issues explored at Symposium 80 are central to the lives of each person 
throughout the world. The basic question being raised concerned the ap-
propriateness of technology and education, a topic I would like to explore 
further as part of the agenda of Symposium 80. 
Our people have always placed great faith in education. The hope today is 
that somehow what the public schools and colleges are doing will prepare the 
next generation to transition successfully to the 21st century and meet the 
critical challenges of surviyal in a world of increasing population, finite 
resources, deteriorating environment, rising expectations and technical systems 
seemingly out of control. 
To many the challenge to educate ourselves and prepare for the future has 
never been so great. Where people once considered the present to be stable, they 
find their lives being altered on an almost daily basis by forces beyond their 
control. With the advent of more powerful and disruptive forms of technology, 
used by more and more people worldwide, quantitative changes of great 
magnitude have occurred. We have experienced exponential growth in all 
forms-machines, highways, automobiles, new forms of communication, 
energy use, specialized knowledge and perhaps most significantly, higher and 
higher levels of destructive power in the form of nuclear weapons. The latter has 
brought about what Arthur Koestler classifies as the most significant qualitative 
change in the history of civilization. Prior to the advent of nuclear power people 
lived with the idea that death was an individual occurence. With the advent of 
nuclear weapons humans have had to live with the possibility of death as a 
species (Koestler, p. 322, The Ghost in the Machine). 
Even without nuclear and thermonuclear weapons, .the power for altering life 
on earth through the destruction of the ecosystem, either by use of powerful 
machines or powerful new chemicals, reached a point by the latter part of the 
20th century that significantly altered commonly held perceptions that the 
future would be better based on the idea of a progressive evolution tht;ough 
technology. The age of innocence ended with the stark realization that a 
powerful disruptive technology controlled by the ignorant or socially insensitive 
could create not only untenable futures for humankind but could also destroy 
civilization as commonly known. 
We are entering a new world, and we are not very well prepared for it. The 
basic questions of all time are still in need of answers. Who are we? Why are we 
here? Where are we going? How are we going to get ·there? These are questions 
that are seldom entertained in public education today, seldom raised in public 
forums; After all, we know the answers. Or do we? Notice the focus of the 
questions. The focus is on human beings, on individuals. They are questions 
that have to do with emancipation, with liberation, with freedom, with being 
human. 
I submit to you that the answers to these questions have been and are being 
altered greatly by a little understood but very human endeavor, namely, the 
creation of technical means; and that if we desire to liberate ourselves, the 
liberalization process must be concerned with the study of humankind's en-
deavors in creating and using technical means (tools, machines, materials, 
techniques and technical systems) and the relation and behavior of technical 
means to human beings, society, the environment and the civilization process. 
This is the study of technology. 
One of the tragedies of our time is the belated recognition of the importance 
of technical means in the affairs of humankind. Our technical means have been 
and continue to be a powerful diruptive force in society. Throughout the history 
of humankind the technical means employed have been our most powerful 
change agents.· The way we live, the way we think about ourselves and others, 
and our perception of the future are all affected by the form of our technical 
means. Yet, with very few exceptions, educators maintain they are liberating 
students and providing appropriate and basic education when the study of 
technology is ignored. We study sociology, anthropology, bilology, psychology, 
and theology, but not technology. 
There has been established throughout history a false dualism that separates 
ends from means and contemplation from action. This is a very curious position 
for educators and the institution of education to take. And one wonders why 
this is so. Certainly we are all aware of the massive changes in our technical 
means. We are also aware of changes in our society. Many of us are aware that 
there is a relationship between social change and changes in tools, techniques, 
and technical systems. Many of us can cite specific instances of new devices and 
Dr. Paul W. DeVore 
new ways of doing things thate are the result of a new invention or i~novat.ion. 
We know today that our choices and potential are totally different from those 
of our mothers and fathers. A brief review of recent literature in the field of 
technology identifies terms and phrases that describe the new technical means 
with their implied and potential impacts on the future. Terms and phrases 
m~ntioned frequently include numerical control, interactive graphics, fluidics, 
wmd power, space shuttles, geothermal energy, video discs, solar cells, negative 
feedback, oceanic thermocline, microwave ovens, and dial-a-: ide, among 
others. 
And what have our educators been doing at the time some of the most 
significant human, social, and technical changes in the history of civilization 
were occurring; at a time when the collective actions of millions of people were 
legislating a potentially self-destructive future? They were focusing on the goal 
that education should pay off. And how should education pay off? The answer 
was: "in a job, in a career, in economic advancement." Are these not the most 
important goals for public education? Many believe they are. However, these 
goals may be the prelude. to social disaster. They may detract from the main 
mission of education in a democratic society. In fact, the present focus on 
careerizing and vocationalizing education and the acquiesence of educators to 
the philosophy underlying these two movements may be estab''shing the stage 
for vast political changes only now partially evident. 
. ~o~ay, in a society supposedly based on the premises of democracy and 
md1v1dual freedom and responsibility, the institution of education is concerned 
less and less with the process of education as a liberating force and more and 
more with education as a shaping and molding process. The focus has shifted 
from education and emancipation, to training and enslavement. The goal is to 
mold individuals to fit the system, a system based on economic rewards and a 
production-consumption mentality: 
As a result, our future and the future of our children is being decided without 
reflection on, or contemplation about, factors which are more important than 
the short term issues of jobs, careers, and dollar return. 
Each of these developments has already impacted either directly or indirectly · 
on the question of education and what it means to be educated. Educators have 
believed the to be educated, students should study the literature and values or 
the p~st while those outside the field of education were creating new tools, new 
techmcs, and new technical systems which were altering the future. Because of 
this, the real impact of our technical means on education may be why questions 
are being raised about the raison d'etre of the entire educational effort. Why? 
Because the educational system has for too long ignored the study of one of the 
?umankind's most creative endeavors. As a result, we are discovering the 
Impact of the secondary and tertiary effects of technical means. We are 
discovering that the spaceship earth is a delicately balanced entity of finite 
proportions .. We are discovering that continued development of our technical 
means has brought about subtle, cumulative, and pervasive changes in both our 
natural and social environments. And it is these changes which are forcing the 
reconsideration of the mission of education at all levels. At issue are not the 
short range considerations of jobs and careers, as important as these are to 
individuals, but the far more serious and critical issues related to the steward-
ship of soc'iety and the environment of spaceship earth. 
By the mid-twentiety century there emerged worldwide a general concern that 
humanity was facing a crisis of unparalleled magnitude and complexity brought 
about by a non-directed, ad hoc form of technological development. The naive 
faith held by many in the complete efficacy of our technical means was shaken. 
Too many inhospitable environments had been created. Concern for security in 
the future and the preservation of society set the stage for the realization that 
the present was not contemplated or planned but entered into on faith-faith 
(Continued on page 22) 
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that more was better and bigger was better and that the megamachine was the 
way to the good life for all people. This blind faith in the megamachine 
evidenced an impoverished social ethic and an ignorance of the role of technical 
means in social purpose. This mode of social thinking meant that actions by 
people became reactionsagainst the abuses rather than actions for a new pattern 
of thinking and vision of the future. 
The great issues that are confronting humankind are complex, interrelated, 
long term, and global in scope. Yet, in an age when more is demanded of 
everyone and when human beings are supposedly more intelligent and know 
more, there are indications of increased ignorance; that people actually know 
less about themselves and the world around them. Langdon Winner, in his work 
Autonomous Technology, suggests that if ignorance is measured by the amount 
of available knowledge that an individual or collective "knower" does not 
comprehend, then the relative ignorance of the population is growing (p. 283). 
If one assesses the level of comprehension of recent graduates or citizens in 
general about five major trends of global concern that have come about in the 
last thirty years, some understanding of the seriousness of the issue becomes 
apparent. These five trends include: (1) accelerating industrialization; (2) rapid 
population growth; (3) widespread malnutrition; (4) depletion of non-renewable 
natural resources; and (5) deteriorating environment (Meadows, Limits of 
Growth). 
These trends, all interrelated, have created a new and different kind of 
awareness about technical means and social purpose. The new awareness comes 
about because of the magnitude of the impact of changes in society and, 
secondly, because of a number of predictions of the irreversibility of the trends 
(Watt, p. 56). · 
Our technical means affects the way we look. at the past, shapes our present 
and thereby impacts the evolution of the future. In many ways our technical 
means and our experience with these means affects the way we perceive the 
world. The creation of a powerful destructive technical means also creates the 
potential for being ethnocentric and this leads to cultural arrogance and in-
tolerance for deviations from one's value swhether the deviations concern 
people or the environment. 
It is important to remember that we are each a part of the flow of civilization. 
In this flow all things are interrelated and each person, each village, each town, 
city or nation is dependent on the actions of others inhabiting the spaceship 
earth·. Yet, we live in a world with major discrepancies, a world where the poor 
and have-not nations have 70 percent of the people in the world but only 17 
percent of the world's income. We live in a world where 20 percent of the people 
are seriously undernourished, where 50 percent are without safe water, 50 
percent of the people over 15 years of age are illiterate, 55 percent are unem-
ployed or underemployed and full60 percent are without adequate health care. 
In this same world there are twice as many people pursuing military oc-
cup;;itions as there are doctors, nurses and teachers in the world. Even though 
resources are limited, world military expenditures have reached $1 million per 
minute or $100 per person per year. transformation to a new social form will 
require that the technical means to a new social form will require that the 
technical means be appropriate to a new ethic, an ethic which focuses on less 
standardization and centralized control, more symbiosis, interaction, cultural 
satisfaction and esthetics and thinking and planning within a social context, as 
opposed to standardization, centralization, competition, material satisfaction, 
efficiency and thinking in categories. The new ethic will require, in many cases, 
the creation of new means. But what means? The selection of appropriate 
means presupposes a knowledge of technological systems and their design, as 
well as an understanding of human beings and their needs and desires, and the 
relationship of these to the structure, organization and function of social 
systems. 
Awareness of these and other events has brought with it the realization that 
doing more of what we have already done, only more so, will not enhance our 
humaneness or enable us to live a better life in the future. The last several 
decades have been filled with action, most of it based on minimal understanding 
of our complex technological and social systems, much to the detriment of 
humanity. 
Our present systems are operated largely from ignorance. We know little 
aboyt the past with respect to technical means and their impact on society, and 
we know and apparently care little about the future, inevitable as it is. Mostly 
we operate day-to-day 'in the eternal present, hoping that someone is concerned 
about our future. We operate on the faith that someone is steering the spaceship 
earth. _ 
Redesigning Technical Systems 
Any future society will require some form of tools, machines . materials 
techniques and technical systems. A truly humane future would b~ impossibl~ 
without some form of technological base. Any future must provide for some 
mea~s t? provide food, clothing, shelter, health care, transpQrtation, com-
mumcahon, education, and employment, as a minimum for survival. 
It is also obvious that societies with limited technical systems provide limited 
potential for human development. Societies with inappropriate technical 
systems not only_ limit the potential for human development but also are 
destructive of human beings and their environment. 
When the technical base is inadequate or inappropriate, people are restricted, 
~onfined, and limited. Often times they become slaves to an inadequate and 
mappropriate system. Just the opposite is true when technical systems are well 
designed and efficient and integrated with the basic needs of human beings and 
compatible with the environment. When this is true human life is enhanced. 
How these needs are met is a question of social purpose and technical means. 
Any :ommitment or transformation to a new social form will require that the 
techmcal means to a new social form will require that the technical means be 
appropriate to a new ethic, an ethic which focuses on less standardization and 
centralized control, more symbiosis, interaction, cultural satisfaction and 
esthetics and thinking and planning within a social context, as opposed to 
standardization, centralization, competition, material satisfaction, efficiency 
and thinking in categories. The new ethic will require, in many cases, the 
creation of new means. But what means? The selection of appropriate means 
presupposes a knowledge of technological systems and their design, as well as an 
understanding of human beings and their needs and desires, and the relationship 
of these to the structure, organization and function of social systems. 
In addition, the creation of new means is a question of starting from where we 
are. Obviously, technical systems already exist which occupy physical and social 
space and ~tilize resources. Most peop~e are not prepared mentally to perceive 
the world differently. They accept things as they are and are unable or unwilling 
to consider that alternatives exist or could be created. Generally the response is: 
"It has always been that way"; "How could it be any other way?"; This no 
· longer need hold true. The adoption of new technical means and the course of 
technological development can be controlled. Witness the supersonic transport 
program, project Sanguine, and certain highway and marine terminal 
proposals. The new awareness that accompanied these citizen participation 
efforts extended beyond the discovery that ad hoc entreprenurial means could 
be controlled, to the realization that new and appropriate technical means could 
be created. The limitations of human conceptualizations about human beings, 
the earth and the future are being breeched and alternative futures more likely 
t~ enhance the quality of life and the long term dynamic stability of the 
biOsphere contemplated. This change in consciousness has brought about the 
realiz~tion that hu~an beings could create and apply knowledge about people, 
techmcal and social systems and the biosphere to design compatible and 
adaptive systems which would supplement, enhance and facilitate human goals. 
The possibility of redesigning technical systems to serve human and social 
purposes is of relatively recent origin. No established method of inquiry or body 
of knowledge exist which provide a commonly agreed-upon procedure for doing 
things differently. Using the criteria of the industrial era will only add to the 
potential crisis. Criteria compatible to the new etic must be established for the 
selection and evaluation of the new means. 
Design Criteria 
The primary criteria in the equation and the one which will greatly simplify the 
issue and lessen the concern about the necessity of all citizens becoming masters 
of all the intricacies of all technical means is the human element. Rather than 
making decisions about whether a given technical device is more efficient than 
another technical device, decisions would be made as to whether a given device 
improved the quality of life of individuals and increased the probability of their 
reaching their full potential as human beings. Related to this primary element 
are criteria related to the degree to which the alternative means serves 
predetermined social purposes and contributes to the long term dynamic 
stability of the ecosphere. These three criteria-the human, the social, and the 
environmental-will direct the focus toward the human center and aid in 
determing when proposed technical means threaten or limit human and social 
purposes and when they do not. Perhaps more importantly it will be necessary 
to be sensitive to those instances when failure is the failure of human ethics and 
not technical means; when the creation ()f dehumanizing conditions is the 
manner in which the tools, machines, techniques, and technical systems are 
integrated into society. . 
In addition to these general criteria there are those related to the goal of 
appropriate technical means which can assist people in transitioning to a more 
self-reliant and more meaninful form of existence. Criteria related to this goal 
include the creation of human scale technologies and ways of thinking which 
promote the wise use of resources, more harmonious connections with the 
natural world and small, more workable, less complex governmental and social 
institutions. These criteria are based on values which promote, among other 
attibutes, material sufficiency coupled with psycho-spirtual growth rather than 
material growth; enlightened self-interest rather than competitive self-interest; 
cooperative individualism rather than rugged individualism· rational and in-
tuitive behavior rather than rational only; and design for living with nature 
rather than dominance over nature (Elgin and Mitchell, Futurist, August 1977, 
. p. 202). Other criteria can be derived from objectives which stress the creation 
of less complex living and working environments, reduction of material 
complexity or ephemeralization, greater local self-determination, more in-
~egrated work r?l~s and .cultural diversity. Each of these goals and objectives 
Imply charactenshcs which can serve as criteria for the design of technical 
means compatible with the new ethic. Other more specific criteria require that 
the technical means be ecologically sou~d, and based on high energy efficiency 
and ?se of renewable energy sources. Emphasis is placed on product designs 
that mcorporate long term use, can be manufactured using local material and 
labor, and are made from reuseable materials. 
A number of the criteria are related to social elements such as the stress on a 
low .level of specialization with operating modes understood by all, democratic 
and particpatory politics rather than consensus politics, innovation regulated by 
social needs and the integration of all members of society into the community 
where work is undertaken for personal satisfaction and the goal is self-reliant 
neighborhoods and communities. 
A question often raised is whether so-called high technical means are ap-
propriate or not. There are numerous examples of technical means tha~ have 
been created which enhance the quality of human life. Whether these means are 
appropriate depends on the interpretation of the criteria. Examples of new 
technical means which enhance the quality of life include thermography which is 
used to detect breast tumors. A thermograph is a heat picture which detects the 
extra heat generated by a growth in contrast to the surrounding tissue. Opague-2 
is another example. This is a new cotn with almost double the effective protein 
content of normal corn, nearly as much as meat, and greater than milk. If the 
Opague-2 gene can be transferred to the world's corn crop, it will be like adding 
ten million tons of protein to the world supply each year. This one development 
could eliminate the typical malnutrition which exists in societies whose basic 
protein supply comes from corn (Friggens-, p. 144). 
Certain technical means also contribute to new knowledge about our en-
vironment. Many of these developments came from the space exploration ef-
fort. Earth orbiting satellites are one example of a technical means that has had 
and will continue to have tremendous impact on the quality of life on earth. 
Again, a primary element in solving problems, namely, information, has been 
made available. The Earth Resources Technology Satellite (ERTS) and the 
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Nimbus weather satellites are prime examples. ERTS shows great promise for 
data gathering for such activities as inventorying crops to determine the world 
food supply, planning efficient land use, prospecting for natural resources (oil, 
minerals, water), monitoring pollution, and preparing new maps for census 
taking. · 
Nimbus satellites have aided immeasurably in weather monitoring and 
predicting, saving many lives and increasing the probability of better harvests. 
There are numerous examples of the redesign of technical means. One 
example comes from the work of Dr. E. F. Schumacher who created the In-
termediate Technology Development Group, Ltd., to assist developing 
countries in finding or creating the technologies most appropriate to their needs. 
The · problem involved egg-tray production which was solved with the 
development and construction of a production machine costing $19,500 which 
was significant when compared to the cheapest machine available on the in-
ternational market, a $390,000 machine designed to produce a million trays per 
month, far more than Zambia needed. The new machine was scaled to the needs 
of Zambia which had asked for assistance. Furthermore; the smaller and less 
costly machine was designed and manufactured locally. It offered more em-
ployment opportunities, a lower capital investment and was flexible in design so 
it could be used to fabricate other items besides egg trays. 
Another organization attempting to develop technical means appropriate to 
local needs and conditions is VITA (Volunteers in Technical Assistance). An 
example of one phase of their efforts is the evaluation of technical devices in 
existence. William Ellis, VITA consultant, arranged for the evaluation of the 
Nadeau Weaving System based on a hand loom costing $600 which is eight times 
as efficient as other hand looms. 
Dr. Ishrat Usmani, senior energy advisor to the United Nations Environment 
Programme (UNEP) has promoted the testing of the use of solar energy, wind 
power and fuel production from manure and agricultural wastes (biomass 
conversion) as a means of providing the energy needs of villages. These 
technologies are much needed in many developing countries since the supplies of 
firewood have become periolously low from overuse of the woodlands for fuel. 
In many villages it requires a full day's journey from home to source of wood 
and return. 
Many solutions have been proposed for the energy problem. Not all are 
acceptable. One frequently proposed is atomic energy. But there are serious 
political, social and environmental issues. Dr. Ishrat Usmani who served 
previously as director of Pakistan's Atomic Energy Commission concluded that 
alternatives must be found to nuclear power. From his experience fuel-starved 
developing countries would be ill advised to introduce nuclear power. Such a 
course would not only drain their limited trained manpower and scarce capital 
resources, but would make the countries totally dependent on imported fuel, 
millions of dollars worth of spare parts and foreign supervisory personnel. The 
latter creates a psychological dependence on the part of the people on getting 
more aid. This saps the initiative of people oand people are the key to any 
transformation to a more humane future. Additionally, nuclear energy, 
compared to solar, requires a specialized elite and is a capital intensive cen-
tralized technical means controlled by a few, thus posing a threat to the freedom 
of citizens and the transformation to societies which enhance the participation 
of citizens in the creation, operation and control of the technical means which 
affect their lives both physically and psychologically. 
There can be no true transformation unless people have an opportunity to 
work for it and take part in it accordingto their own needs and perceptions. 
Any long term sustained change for the betterment of human life must focus on 
people. People are the solution and human development at all levels is the goal 
and focus of the worldwide movement concerned with creating more ap-
propriate technical means. The metods employed assist people in gaining new 
skills and attaining new perspectives so they can see from their own experience 
that things can be changed and how this can be accomplished. 
Considerable research is in progress in the design of alternative technical 
means appropriate to criteria focusing on human development, satisfaction of 
basic needs, self-reliance and living in harmony with the environment. Some of 
the most prevalent efforts have been investigations in bioconversion..of fuels 
from plants and wastes; wind power; solar energy including photovoltaic, solar 
thermal energy conversion, ocean thermal conversion; solar heating and 
cooling; geothermal; energy storage including magnetic, mechanical, thermal, 
compressed air and chemical; water systems; "waste" and water management 
recycling; bioshelters and shelter design; aquaculture; waste disposal; com-
positing; anaerobic digesters; hydroponics; greenhouses; passive heating and 
cooling systems; small scale food and fiber production; small scale industries 
based on local materials and local needs; self-reliant single family dwellings; and 
retrofitting older urban structures. 
The idea of alternative technical means designed to create a better and more 
sustainable world challenges the existing order of things, especially the values of 
centralized government, centralized institutions and large scale centralized 
industries. Numerous changes will be required in public policy and in education. 
Present policies subsidize large-scale enterprise. The government subsidizes 
large-scale water projects for large-scale agribusinesses and highways for the 
long-distance movement of products produced by large producers and shipped 
nationwide producers and shipped.nationwide. Many building codes contribute 
to increased specialization, specialized materials and higher costs. 
The support by the government of the constant movement toward large 
centralized capital intensive technology has meant that many efficient small-
scale processes have given way to large-scale inefficient systems. In many 
developing countries large centralized industrial plants were established when 
the real needs were basic shelter, water systems, health care, food and energy 
supply. In developed countries similar inappropriate technical systems have 
been created. For instance, the extensive use of machines in agriculture has 
resulted in a system which consumes more BTUs for consumption. The ad-
vanced technical means of the 20th century has failed to solve the persistent 
problems of food supply and shelter. Perhaps other forms of technical means 
will be more appropriate. 
Appropriate Education 
The social consciousness and logic of the new ethic forces attention to several 
very critical elements. To live in a de-standardized, heterogenetic, symbiotic, 
interactive society will require a new kind of citizen, a citizen with a new world 
view that encompasses an understanding of people, technical means, social 
structure and environment in terms of the symbiotic relations and interactions 
within the systems. Secondly, the new ethic will cl).arge each citizen with 
responsibility for participation in the management and control of the sysstems. 
This implies a different kind of education, one that incorporates much new 
content and many new processes. The new ethic requires a better and more fully 
educated citizen than ever before. This becomes particularly important if the 
regulation of the social order is to be by democratic procedures where final 
authority is to the whole, rather than the part. If there is to be participation in 
the determination of technical means, 'this implies a participatory democracy 
where a sense of individual moral responsibility for behavior- that affects the 
whole community is imbedded in_ the consciousness of each and every citizen. 
The concept of participatory technology has emerged for several reasons, all 
of which have to do with the power and control of technical means and concern 
about the primary, secondary and tertiary consequences of decisions that will 
affect the long term future. The premise is that the only possible guarantee of a 
livable human future is responsible behavior in the present. And responsible 
behavior requires informed, concerned, participating citizens. Those who are 
not well educated and those who do not participate are detriments to themselves 
and others. They have fewer options, less control and less freedom. They also, 
by default, permit others to choose their future for them. The level of citizen 
participation is critical to the design of more sustainable and more human 
environments. The level of participation determines many variables in society 
including the character and behavior of educational as well as technical systems 
as illustrated in the following figure. 
Technological Literacy 
Traditionally the question of what should be done technologically has been 
determined primarily by individual inventors and entrepreneurs answering the 
question of what can be done technologically. This was not a serious problem 
when the tools, machines, techniques and technical systems were limited in 
scope and power. They were also limited in their impact. Today the issue is one . 
of closing the gap between a social naivete regarding the sophistication and 
appropriateness of technical means. Yet, on examination one finds little effort 
by those responsible for the education of future 'citizens to close the gap and 
prepare citizens capable of deciding and controlling our social and technological 
systems. The focus of attention was and still is on the preparation of individuals 
who determine what can be technologically rather than on citizens who are 
prepared to determine what ought to be technologically. The focus has been on 
the growth of technical means, not the social and political problems resulting 
from the application of new tools, machines, techniques and technical systems. 
Nor has the emphasis been on the future and the creation of alternative futures 
based on designs to fulfill agreed-upon social purposes. 
___ _AFewer Options 
____ Less C~ntrol 
____ Less Freedom 
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____ More Control 
___ More Freedom 
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Range of Participation Determines~ 
I. Degree of socialization and control of tools 
2. Degree of socialization and control of knowledge and know-how 
3. Character and behavior of education 
4 . . Character and behavior of technology 
The question of what ought to be concerns personal and public decisions and 
behavior and requires knowledge and understanding about the behavior and 
requires knowledge and understanding about the behavior of technological and 
social systems and the interrelations between technical means, people, social 
systems and the natural environment. 
Historically, educational programs have focused on the assumption that 
individuals with a knowledge of the past would be able to adapt to the future. It 
is doubtful if this was ever true. However, the nature and power of technical 
means today have created an era with no counterpart in the past. Total reliance 
on information from the past to make decisions about the future holds potential 
for disaster. The present is not like the past and the future will not be like the 
present. 
If we and those that follow us are to behave in a · knowledgeable and 
responsible way we must educate ourselves to do so. This will require major 
changes in our perception of the role, content, structure and process of our 
educational programs, particularly those that prepare teachers responsible for 
educating citizens for the future. People will act; they will do something; it is 
best they do it intelligently. 
As a minimum, consideration must be given to the creation of new curricula 
incorporating the study of humankind; other cu\tures; social, technical and 
environment systems and the behavior of these systems; decisions making 
processes; change processes; the history and development of technology; goals 
and values in human societies; technological assessment; technological 
forecasting; the interrelation of systems and the behavior and control of 
systems, both technical and social; new technologies and technological systems 
including power and energy systems, transportation systems, communication 
systems and prodution systems; alternative technologies;- intermediate 
technologies; future social and technological systems; and the design of new 
technologies and new social and technical skills, among others. 
New curricula for the public schools and colleges and new teacher .education 
pre-service and in-service programs will be necessary. In addition, the design of 
new instructional strategies based on the most current research on com-
munication processes and instructional systems will be required. · 
(Continued on page 24) 
Page 24 
... Bensen 
(Continued from page 14) 
A Matrix of Considerations for Selecting Content in Technology- . 
Activities in Technology 
-
Application History Process Development Level Assessment Transfer Appropriateness Futures 
~, 
(R&D) ··h"Y·o-fl"''• I•·• 
"' ls Communications > 
... 
... 
.... 
c 
w 
c 
... 
E Construction 
::0 
:c 
n; 
u 
'iE 
.c Manufacturing u 
... 
..... 
'S 
"' 8. 
> Transportation 
..... 
Figure 12. 
Bibliography 
Anderson, Herbert A., and M. James Bensen (ed.), Technology and Society: Interfaces with 
Industrial Arts, ACIA TE Yearbook #29, Bloomington: McKnight Publishing Company, I 980. 
Anderson, Lowell D. (ed.), Industrial Arts in the Open Access Curriculum, ACIATE Yearbook 
#27, Bloomington: McKnight Publishing Company, 1978. 
Barrow, Robin, Common Sense and the Curriculum, Hamden, Conn.: Linnet Books, 1976. 
Bestwick, Norman, Resource-Based Learning, London: Heinemann Educational Books, 1977. 
DeVore, Paul W. Technology and the New Liberal Arts. Monograph One, Department of In-
dustrial Technology, University of Northern Iowa, Cedar Falls, Iowa, 1976. 
DeVore, Paul W. Structure & Content Foundations for Curriculum Development, American 
Industrial Arts Association, Washington, D.C., 1968. 
Drumheller, ·sidney J. Teacher's Handbook for a Functional Behavior-Based Curriculum, 
Englwood Cliffs, NJ, Educational Technology Publications, Inc., 1972. 
Frymier, Jack R. and Horace C. Hawn Curriculum Improvement for Beller Schools, Wor-
thington, Ohio: Charles H. Jones Publishing Co., 1970. 
Goodlod, John I. Curriculum Inquiry, The Study of Curriculum Practice. New York: McGraw-
Hill Book Company, 1979. 
Hauck, Ernest M. (ed.). Technology & Society Courses at the College Level, National Science 
Foundation: The Pennsylvania State University; University Park, PA, 1976. 
Lenski, Gerhard and Jean Lenski. Human Societies, New York: McGraw-Hill Book Company, 
1978. 
·Maley, Donald. The Maryland Plan; the Study of Industry & Technology in the Junior High 
School. New York: Bruce, 1973. 
OTA Priorities 1979, Congress of the United States, Office of Technology Assessment, 
Washington, D.C. 
Pierson, Michael J. Analysis of Transactions: A Curriculum Derivation Process. Texas Industrial 
Arts Curriculum Study, Southwest Texas State University, San Marcos, Texas, 1974. 
Popham, James W. A Curriculum Rationale, Los Angeles, CA: Vimut Associates, 1969, 
sound/filmstrip. 
Pytlik, Edward C., Donald P. Lauda and David L. Johnson. Technology, Change and Society, 
Worcester, MA: Davis Publications, Inc., 1978. 
Roberts, Arthur D. Educational innovation, Alternatives in Curriculum and Instruction, i:loston: 
Allyn & Bacon, Inc., 1975. 
Roy, Rustum, A Survey of Academic Technology and Society Activities, The Pennsylvania State 
university, University Park, PA (National Science Foundation), 1976. 
Shane, Harold G. Curriculum Change Toward the 21st Century, Washington, D.C.: National 
Education Association, 1977. 
Smalley, Lee H. (ed.), Future Alternatives for Industrial Arts, 25th Yearbook: ACIATE, 
Bloomington: McKnight Publishing Company, 1976. 
Truxal, J.G. et. al. Man and His Technology, New York: McGraw-Hill Book Company 
(Engineering Concepts Curriculum Project), 1973. 
Tyler, Ralph W. Basic Principles of Curriculum and Instruction, Chicago: The University of 
Chicago Press, 1975. , 
Wilson L. Craig, The Open Access Curriculum, Boston: Allyn and Bacon, Inc., 1971. 
Credit 
Dr. M. James Bensen is professor and Dean of the School of Industry and Technology at the 
University of Wisconsi11-Stout. 
... Ritz 
(Continued from page 20) 
Advantages 
The advantages of graduate study in 
a technology-based industrial arts 
program are many. The end results 
prepare the . candidate and his/her 
prospective students and fellow 
workers with an understanding of the 
importance of technology in the 
shaping of a society (past through 
future). This, as a number of con-
temporary industrial arts philosophers 
feel, is the raison d'etre for industrial 
arts in the schools. Within this overall 
aim are included a number of ad-
vantages to both the graduate can-
didate and society. Some of these 
include: (1) providing a historical 
perspective on the development of 
technology, (2) providing a personal 
philosophy toward technology, (3) 
providing an understanding of the 
major systems of technology, and (4) 
providing an awareness of the effects 
that technology can have upon people 
and societies. 
Disadvantages 
Conversely, a number of disad-
vantages exist for institutions con-
verting their industrial arts curriculum 
to a technology-base both at the 
graduate and undergraduate levels. 
Obstacles the author has encountered 
can be combined into two major areas. 
These are (l) a lack of awareness of 
what is meant by a study of technology 
by fellow colleagues and (2) the nature 
of individuals to resist change. When 
fellow workers have been previously 
educated and have developed a per-
sonal philosophy of the value of in-
dustrial arts, it is difficult to alter or 
change their beliefs. However, if one 
can educate those concerned prior to 
the change, the chances are greater of 
reducing their resistance. In essence, if 
industrial arts is to contribute to 
society by assisting individuals to 
comprehend the impact of technology, 
it must begin at the teacher education 
level. • Until our undergraduate 
programs are producing candidates 
possessing the · prerequisite com-
petencies needed to understand and 
educate others about technology, 
graduate programs must act as a 
"retreading" process. During this 
change period, new challenges and 
expectations will be encountered by 
graduate faculty especially in the areas 
of philosophical and curriculum 
development. Hopefully, the 
profession will accept these challenges 
and attempt to unify themselves 
toward a central aim and the study of 
technology. 
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To carry ·out these tasks a regeneration of the field of education is needed; a 
massive re-education of all practioners, if any real contribution by the field of 
education to the education of youth for a future in a technological society is to 
take place. What is needed is new knowledge, new levels of awareness, new 
sensitiveness about humankind, about society, about technology and about the 
role of education in contributing to the education of individuals toward a more 
humane future. 
This will require a reorientation of the prevailing views about the goals and 
purpose of education with the realization that the citizen of tomorrow to be a 
fully functioning contributing member of society must be educated in and about 
one of humankind's most creative endeavors, the creation and use of technical 
means. 
We are at a turning point in civilization. Much of the technical means used to 
arrive at the present does not seem to be appropriate for the next century or even 
the remaining decades of the 20th century. 
Even with the extensive research effort taking place throughout the world, 
primarily by individuals and small groups, there is much to be done if a viable 
transformation is to take place. Changes must be made. A new commitment to 
stewardship is required, a stewardship that proclaims that technical means must 
be subservient to people and that new means can be created, controlled and 
managed for human purposes. · 
The quality of human life in the future will be determined by the creative 
spiritual power latent in every human being, an understanding of the in-
terrelationships of social, technological and ecological systems and by the 
wisdom of choices made by each and every person as part of a collective human 
action. 
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